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[Tpumepnast pabouas mporpaMma 1o XUMHUHU Ha yPOBHE OCHOBHOI'O
o0miero o6pa3oBaHUsl cOCTaBjieHa Ha ocCHOBe TpeboBaHUI K pe3yib-
TaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIIbHOW IIPOTpaMMBI OCHOB-
HOTO 00mIero o6pa3zoBaHUS, MPEICTABICHHBIX B demepadbHOM TO-
CyZIapCTBEHHOM 00pa30oBaTE€IbHOM CTaHAApTE OCHOBHOTO OOIIEro
oOpa3oBaHMs, C YUETOM pacupeaesIEHHBIX 110 KilaccaM IIpoBepsie-MbIX
TpeOOBaHUU K pe3yjbTaTaM OCBOCHHS OCHOBHON oOpa3oBa- TEIbHOM
MIpOrpaMMbl OCHOBHOI'O o00miero oOpa3oBaHUS H  DJIEMEHTOB
CoJIep KaHMsI, IPEACTABICHHBIX B Y HUBEPCAIIBHOM KOAU(MUKATOPEIIO
XHMHH, a TaK)XKe Ha ocHOBe IIpuMepHON mporpamMMbl BOCIIHTA- HHUSA
00yd9aromuxcs MpU NOIIyYSeHUH OCHOBHOTO 00IIIero oopazoBa- HUSI U
¢ yuérom KoHuemnmuu mnpenopaBaHusi y4eOHOTO IpeameTa
«Xumusi» B 00pazoBaTeIbHBIX Opranusanusax Poccuiickoit denepa- ruu,
pEeTH3YIONINX OCHOBHBIE 00meoOpa3oBaTebHBIE NPOTpaMMbl (YTB .
Pemennem Komnermnm MwuHnpocsemenus Poccun, mportokon ot 03.12
.2019 N IIK-4BH) .

TTIOACHUTENbHAS 3ATTUCKA

CoriacHoO cBOEeMYy Ha3HA4YCHHIO HNpHUMepHas pabodas mporpamMma
SABJIACTCA OPHUCHTHUPOM IJIsd COCTaBJICHUS pa60qnx aBTOPCKUX IIPO-
rpaMm: oHa JaéT HMpeICTaBJICHUE O 1eJsIX, O0IIel cTpaTeruu odoyuJe-
HUS, BOCIUTAHUS Y Pa3BUTHA OOYyYarOIIUXCs CPEICTBAMH yUeOHOTO
npeaMeTra « XUMHUS»; YCTaHaBJIMBAeT 00sA3aTeIbHOE MPEIAMETHOE CO-
Jiep)kaHue, IIpenycMaTpUBAeT paclOpedesieHHe ero Io KjlaccaMm |
CTPYKTYPHPOBAHHE €ro 10 pa3leiaM U TeMaM Kypca, OImpeaeisieT Ko-
JIMYECTBCHHBIC 1 KAUECTBCHHBIC XapaKTCPUCTUKH COJCPIKaHUs; OaET
OpUMEpHOE pacupeneyieHne y4eOHbIX YacOB IO TEMaTHUYECKHUM pa3je-
JIaM Kypca U peKOMEHIYeMY0 (IPpUMEPHYIO) MOCISI0BATEIBHOCTh UX
U3yYEeHUS C YIETOM MEXKIPEAMETHRIX U BHYTPUIIPEIMETHBIX CBSI3CH,
JIOTHKH Y4eOHOTO TIpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromX-
cs; ompenenseT BO3MOXKHOCTH MpeaMeTa JJIsl peaan3anuu TpedoBa-
HUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM mporpam-
MBI Ha ypOBHE OCHOBHOTI'O 0011eT0 00pa3oBaHusl, a TaKKe TpeboBaHUN
K pe3ylpTataM OoOydeHHs XMMHUH Ha yPOBHE Iiejiel M3ydeHHUs Ipe-
MeTa M OCHOBHBIX BHIOB Y4YE€OHO-TIO3HABaTEJIbHOM JesiTeIbHOCTH/
Y4eOHBIX JeHCTBHUI yUEHHKA IT0 OCBOSHHUIO yYeOHOT'O COAEp>KaHUS .

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XMMWUA>

Bxnag ydyebHoro mpeamera «XUMHUS» B ITOCTHIKEHHE IEJICH OC-
HOBHOTO 00I11er0o 00pa3oBaHus 0OyCIOBJICH BO MHOTOM 3HAa4YCHHUEM
XUMHWYECKOW HayKH B TO3HAaHUH 3aKOHOB IIPUPOABI, B Pa3BUTHH
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MIPOM3BOJUTENILHBIX CHJI OOIIECTBa M CO3MaHWM HOBOW Oa3bl Marepu-
AJIbHOM KYJIBTYPBHI .

XUMHUA KaK 3JIEMEHT CUCTEMBbI €CTECTBCHHBIX HayK paclpocTpa-
HHUJIa CBOE BIIMSIHHE Ha BCEe 00JIACTH YEJIOBEYECKOIr'0 CylIeCTBOBAaHUS,
3a71aj1a HOBOE BHAECHHE MHPa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBUEM >XKM3HU OOIIecTBa:
3HaHUE XUMHU CIIy’)KUT OCHOBO 1151 GOPMHUPOBAHUSI MHPOBO33pe-
HHS YE€JIOBEKA, €ro MPEACTABICHUN O MaTEpHAIILHOM €IMHCTBE MUPA;
BaXKHYIO POJIb UTparoT (popMuUpyeMble XUMHUEH MPEeACTaBICHUS O
B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B IPHUPO-
Jie; COBpEMEHHAasi XMMHS HallpaBJIeHa Ha PEIISHUE II100aIbHBIX MPO-
0JIeM yCTOMYHMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM, SHEPTETH-
YEeCKOU, MUIIEBON U DKOJIOTHUECKON 0e30MacHOCTH, MpodieM 3apa-
BOOXPaHCHUS .

B ycioBusiX BO3pacTarollero 3HaA4Y€HUs] XMMHUHM B JKU3HH OOIe-
CTBa CYUIECTBEHHO MOBBICHJIACH POJb XHUMHYECKOIO OOpa3OBaHUS .
B nmane conmanu3annu oHO SIBASETCS OAHUM U3 YCIOBHUU pOpMHUPO-
BaHUSI MHTEJUIEKTA JUIHOCTH U TAPMOHUYHOTO €& pa3BUTHS .

CoBpeMEeHHOMY YE€JIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOIUMBI IS
MpUOOpEeTeHNsI OOIMIEKYJIHTYPHOI'O yPOBHSI, ITO3BOJISIONIETO YBEPEH-
HO TPYIHUTHCS B COIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOT000-
pa3HOM >XM3HHU OOIIeCTBa, IS OCO3HAHUS Ba)XHOCTH Pa3yMHOIO OT-
HOILIEHUSI K CBOEMY 3J0POBBIO M 3JOPOBBIO APYTHX, K OKpYy >KarOIIeH
MIPUPOTHON cpelie, Ul TPaMOTHOT'O TTIOBEICHUSI IPU HMCITOJIL30BAHUH
Pa3IMYHBIX MaTEpPHAIOB M XMMHUYECKHX BEIIECTB B ITOBCEIHEBHOM
JKU3HHU .

XnumMuyeckoe 0O0pa3oBaHWE B OCHOBHOM IIKOJIE SIBJISIETCSI 6a30BBIM
10 OTHOWIEHHUIO K CHCTEME OOIIero XMMHUUIecKoro oopazoBanus . [1os-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajIu3yeT HNPHUCYIIHE
0o01IeMy XHMHYECKOMY OOpa30BaHHIO KIIFOYEBBIC LIEHHOCTH, KOTO-
pBle OTpakaroT TOCYIapCTBEHHBIE, OOIIECTBEHHBIE U UHIUBUIAYAIIb-
HBIE NOTPEOHOCTH . DTUM ONpeAeIsIeTCs CYIIHOCTh OOIlel cCTpaTeruu
o0y4yeHHs1, BOCHHUTAHHUSA W PA3BUTHI OOYJAIOIIUXCS CpPEICTBaMU
Yy4eOHOTO IpeaMeTa « XUMUSD .

Nzyuenne mpenmera: 1) crocoOcTByeT peaiM3anui BO3MOXXHO-
cTeil asi caMopa3BUTHS U QOPMHUPOBAHUS KyIbTYPHI JIUIHOCTH, €€
obmie#t 1 pyHKIHOHAIBHON TPaMOTHOCTH; 2) BHOCHUT BKJag B Gop-
MHUPOBaHHUE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH IOJAPOCTKOB,
HABBIKOB HMX CaMOCTOATEIbHON Yy4eOHOW AesITEeIFHOCTH, SKCIEpPH-
MEHTAJIBHBIX U HCCIENOBATEIIbCKUX YMEHHH, HEOOXOIMMBIX KaKB
IMOBCETHEBHOM XHM3HU, TaK U B IPOPECCUOHAIIBHOMN NEeATEIILHOCTH;
3) 3HakoMHUT cO crneuuGUKON HAyYHOTrO MBIIUICHHS, 3aKJIaJbIBacT
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OCHOBBI II€JIOCTHOTO B3IJIsila HA €JUHCTBO IIPUPOABI U YEJIOBEKA, SIB-
JISIeTCSI OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHHN €CTECTBEHHO-Ha-
YYHO¥ TpaMOTHOCTH IMOIPOCTKOB; 4) CIIOCOOCTBYET (hOPMHUPOBAHUIO
LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-HAay4YHbIM 3HaHUAM, K
MpUpOoJe, K YEJIIOBEKY, BHOCHUT CBOH BKJaJ B 9KOJIOTHYECKOE 00pa3o-
BaHUE IIKOJILHUKOB .

Ha3BanHble HamnpaBlieHHS B OOyYE€HHUH XWMHUHU OOECHEUYHBAIOTCS
crriennPUKON comeprkaHUs IpeaMeTa, KOTOPBIA sBIISICTCS ITeaaroru-
YecK! aNallTHPOBAaHHBIM OTpaXeHHeM 0a30BOM HayKW XHMHHU Ha
onpenenéHHOM 3Tane e€ pa3BUTHA .

Kypc X¥MHUM OCHOBHO# IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y-
YarOUIMMHUCS OCHOB HEOPTaHMUYECKON XHUMHUHM U HEKOTOPBIX MOHATUN
U CBEJACHUI 00 OTIENbHBIX OOBEKTAX OPraHHYESCKON XUMHUHU .

CTpyKTypa conep>kaHus IpeamMeTra chopMHUpOBaHA HA OCHOBE CH-
CTEMHOTO MoAX0Ja K ero u3ydeHuio . ConepxkaHue CKiaJablBaeTCs U3
CHUCTEMBI MOHATUN O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI
MMOHSATHN O XUMHYECKOH peakuuu . O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIUITY MOCIEA0BATEIBHOTO PAa3BUTHUS 3HAHUMN
Ha OCHOBE TEOPETHUYECKHUX IPEJCTAaBICHUH Pa3HOro ypPOBHS: aTOM-
HO-MOJIEKYJIIDHOTO YYE€HHSI KaK OCHOBBI BCEIrO €CTECTBO3HAHWUS,
ypoBHs Ilepuoauydeckoro 3akoHa [l . 1. MeHnaeneeBa Kak OCHOBHOT'O
3aKOHAa XHMHH, YUYCHUS O CTPOCHHMH aToMa U XHMHUYECKOH CBSA3H,
MIPEACTABIICHUN 00 JJIEKTPOJIUTHYECKON IHCCOMHUAIINN BEIISCTB B
pactBopax . Teopernyeckue 3HAHUS pPACCMATPUBAIOTCI Ha OCHOBE
SMIOUPHUYECKHU MOJYYESHHBIX M OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS
MOCJIeJOBATEIbHO OT OJIHOT'O YPOBHS K JIpYrOMY, BBIIIOJHSISA (YyHK-
OUU OOBSICHEHUS W IIPOTHO3HWPOBAHUS CBOWCTB, CTPOCHHUS H BO3-
MO>KHOCTEH IMPaKTUUECKOr0 NMPUMEHEHHUS] U MOJyYCHHUS HU3ydaeMbIX
BEIIIECTB .

Takas opraHuszanus coiepkaHus Kypca CIIOCOOCTBYET HpeicTaB-
JICHHUIO XMMHWYECKOW COCTAaBJIAIONIEN HAy4YHOW KapTUHBI MUpa B J1O-
TuKe e€ CHCTEeMHOU ITpupoasl . TemM caMbIM 00eCIIednBaeTCs BO3MOXK-
HOCTh ()OPMHUPOBaAHUS y OOYyUAIOIIMXCSI [IEHHOCTHOT'O OTHOIIECHHS K
Hay4YHOMY 3HAaHUIO M METOJaM MO3HAaHWS B HayKe . BaxkHO Takke 3a-
METHUTBH, YTO OCBOCHHE COACPIKAHUS Kypca IMPOUCXOINUT C IIPHUBIIEUE-
HUEM 3HaHUU U3 paHee M3YUYECHHBIX KypcoB: «OKpyXarOIHUU MUP»,
«buomorns . 5—7 knacce» n «Pu3nka . 7 KiIacey .

LE/IN U3YHEHWA YHEBHOIO NPEAMETA «XUMMKA>»

K HampaBJI€eHUIO ITEPBOCTEIICHHON 3HAYMMOCTH HPHU peau3alluu
oOpa3oBaTenbHBIX (PYHKIUHA IpenMeTra «XUMHUS» TPATUIHOHHO OT-
HOCST (pOPMHUpPOBAHHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH Kak OoO0Ja-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IPAKTUYCCKOU IEATCIBHOCTH
YeJI0BeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJIbTYypHI . 3a/1a-
Ya MpeaMeTa COCTOUT B POPMUPOBAHUH CUCTEMbl XUMUYCSCKUX 3HA-
HUN — BaKHeHImIKUX (haKTOB, MOHSITHI, 3aKOHOB U TECOPECTHYECCKUX
MMOJIOKCHHUN, TOCTYIMHBIX OOOOIIEHUN MHPOBO33PESHUYECKOTO Xapak-
Tepa, A3bIKa HAYKH, 3HAHUI 0 HAyYHBIX METOJIaX U3yUYCHUS Be- IICCTB
U XUMHUYCCKHUX PEakIiuif, a Takke B (OPMUPOBAHUU U Pa3BU- THUH
YMEHHUH U CIOCOOOB ASSITEIbHOCTH, CBSI3aHHBIX C IJIAHUPOBA- HUEM,
HaOJIOJICHUEM © MPOBEACHHEM XHMHUYECKOTO HKCIIEPUMEHTA,
COOJIFOACHUEM MpPaBUII 0E30ITaCHOTO OOpAaIllCHUs C BEIIECTBAMH B I10-
BCE€IHEBHOM >KU3HU .

Hapsiny ¢ 3TuM 1ienu U3ydeHHs MpeaMera B mporpaMme yTodHe-
Hbl U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO o00Omiero ooOpa3oBanusi . CerogHs B 00pa3oBaHUHU 0C000
3HAYUMOMN TPU3HAETCS HAMPABJICHHOCTh OOYYCHUS Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (OPMHUpPOBAHUEC €€ MHTEJJICKTa U OOIIeH
KyJbTypbl . OOydeHHe YMEHHIO YYUTHCS U MPOJ0KaTh CBOE 00pa3o-
BaHUE CAMOCTOSITEIILHO CTAHOBHUTCS OJHON W3 Ba)KHEUINNX (YyHK-
U yYeOHBIX IPESIMETOB .

B cBsi3u ¢ 3TUM IIpHU U3y4YEHUHU NIPEeIMETa B OCHOBHOM WIKOJE J0-
MUHHPYIOIIEC 3HaAYCHUEC MPUOOPEIIN TaKUe ICJTH, KaK:

6 (opMHUpOBaHHE HMHTEIUICKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM
K camM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITCIBHOMY IIPH-
HSTHIO PEIICHH, CIOCOOHOMW aganTUPOBATHCI K OBICTPO MEHSIO-
IIUMCsI YCIIOBUSIM JKU3HHU,

6 HANpPAaBIIEHHOCTh OOYYEHHUs] Ha CHCTEMATHYECKOE MPHOOIIeHUE
y4YaluXxcsi K CAMOCTOSTEIILHON IMO3HABATEIBHOUW JI€ATEIHBHOCTH,
Hay4YHbIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIMM MOTHUBALHIO U
pa3BUTHE CHOCOOHOCTEH K XUMUH;

6 obecrieueHUe YCIOBUM, CIIOCOOCTBYIOIINX NPHUOOpETEHHUIO 00yda-
FOIIUMUCS OIThITa pa3HOOOpPa3HOU IESTEIILHOCTH, HO3HAHUSI U Ca-
MOIIO3HAHUS, KJIFUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIICTCHIIWI),
HUMCHOIINX YHUBCPCAIBHOC 3HAYCHUC IJIA PA3JIMYHBIX BHUIO0B JCs-
TEIILHOCTH;

6 hopMHUpOBaHNE YMEHHUH OOBSCHSATH W OIIEHUBATH SIBJICHUSI OKPY-
JKarolIero Mupa Ha OCHOBAaHUH 3HAHWUH W OIBITA, MOJYYESHHBIX
IpUu N3YyYCHHNU XUMHH;

6 popMupoBaHHE Yy OOYYAOIMINXCS TYMaHHUCTUYSCKUX OTHOIICHUM,
IIOHUMAHHUS LEHHOCTHU XMMHWYCCKUX 3HaHUH 151 BBIpa6OTKI/I 3KO-
JIOTUYECKHU I[EJICCOO0Pa3HOTro IMOBEICHHUS B OBITY U TPYIOBOM Jesi-
TEJIBLHOCTH B LEJISIX COXPAHCHUS CBOCTO 3[OPOBBbS U OKPYIKAFO-
mIeH MpUpPOIHON CpeIbI;
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6 pa3BUTHEC MOTHUBAIIMU K OOYUYCHHUIO, CHOCOOHOCTEH K CAMOKOHTPO-
JIF0O ¥ CAaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHSI OOIEYCIIOBEYSCKUX
IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Tpoduis u Ha-
MPAaBJIICHHOCTH JTaJIbHEHUIIIETO O0yYCeHUS .

MECTO Y4YEBHOI O MPEAMETA «XUMWA> B Y4EBHOM M/1AHE

B cucteme obiero o6pasoBanus «XUMHUs» NpU3HaHa 00s13aTelb-
HBIM Y4eOHBIM IPEIMETOM, KOTOPBIHi BXOJIHUT B COCTaB MPEIMETHOMN
obmactu «EcTecTBEeHHO-HAYYHBIC IIPEAMETHD) .

V4eOHBIM IUTAaHOM Ha e€ u3ydeHue orBeneHo 136 yueOHBIX dHa-
coB — 1o 2 4 B HeAelo B 8 1 9 kiraccax COOTBETCTBEHHO .

Jst kKaXkaoro Kjacca MpeaycCMOTPEHO pe3epBHOE yueOHOE Bpems,
KOTOpOE€ MO’KeT OBITh HCHOJIB30BAHO YYaCTHHUKaAMHU OOpa3oBaTellb-
HOTO Tpoliecca B LeisiX (OPMHUPOBAaHUS BapUaTUBHOW COCTaBIISIO-
mer coaep>kaHus KOHKPETHOH pabodueit mporpammsel . [Ipu stom
oOs13aTenpHasi (MHBapHaHTHAsI) YacTh COACP)KaHUsI IpeaMeTa, ycTa-
HOBJICHHAsI IPUMEPHON paboueil mporpaMMoi, U BpeMsi, OTBOJIUMOE
Ha e€ N3y4eHue, JOJKHBI OBITh COXPAaHEHBI TOJHOCTBIO .

B ctpykType nmpumepHOi pabodel mporpamMMbl HapsiLy C MOSICHHU-
TEJIFHOM 3aIMCKOM BBIAEIICHBI CICAYIONINE PA3ICbl:

6 IJIAaHUpPYEMBIE PEe3yJIbTaThl OCBOCHHUS y4eOHOTrO IpenMera «Xu-
MUSD» — JIUYHOCTHBIE, METaIllpeIMETHBIEC, IPEIMETHHIC;

6 coAeprKaHHe yueOHOTro mpeaMeTa « XUMHUsD» 0 ToJlaM 00ydYeHUs,;

6 IPUMEPHOE TEeMaTHYEeCKOe MJIAaHUPOBaHUE, B KOTOPOM JEeTaIU3M-
POBaHO COAEPKAHUE KAXKJAOH KOHKPETHON TE€MBbl, YKa3aHbl KOJIU-
YecTBO 4YacOB, OTBOAWMBIX Ha €€ M3y4YEHHE, U OCHOBHBIC BHJbI
y4eOHOH AesITeNbHOCTH YyYeHHKa, (pOopMHUpyeMble TPU H3yUYESHUH
TeMBbI, IPUBEAEH IEepPeUeHb JAEMOHCTpPAIUil, BBINOJHIEMBIX y4YH-
TeJeM, U TepedeHb PEKOMEHIYEMBIX JIa0OPATOPHBIX ONBITOB W
MMPaKTHYECKUX padOT, BHINOIHICMBIX yUAITUMHUCS .
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COOEPKAHME YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

MepBOHaYasibHble XMMHUYECKME MOHATHUA

[Ipenmer xumunu . Posib XMMHUM B )KM3HM YesioBeka . Tea u Bele- cTBa
. dusnyeckue CBOMCTBA BEUIECTB . ArperaTHOE€ COCTOSIHUE Be- IIECTB .
IlonsiTMe 0 MeTOAax MO3HAHUSA B XMMHUHM . XUMHS B CHCTEME HAyK .
Yuctele BemecTBa U cMecH . CriocoObl pa3/iesIeHus cMeceH .

ATOMBI M MOJIEKYJIBI . XUMHUYECKUE 37IEMEHTHI . CHMBOJIBI XHUMH- YECKUX
a1eMeHTOB . IIpocTsle U ClIOXKHBIE BEHIECTBA . ATOMHO-MOJIE- KYJISpHOE
YYEHHE .

Xumuueckast opmyna . BalneHTHOCTP aTOMOB XUMHUYECKHX DJIe-
MEHTOB . 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB . OTHoOcUTeNbHAas
atroMmHas Macca . OTHOcUTeIbHasI MOJIEKyJIsIpHas Macca . MaccoBast oS
XAMHUYECKOTO JIEMEHTA B COCAUHECHUH .

duznueckre ¥ XUMHYECKHUE SIBIICHUS . XHMMHYECKas peaknust ueé
NPpU3HAKA . 3aKOH COXPAaHEHHMs] MacChl BEIIECTB . XHMHUYECKHE
ypaBHeHusi . Kitaccudukanuss XMMHYECKHUX peakuuii (CoeauHeHus,
pas3oXKeHus1, 3aMeIIeHHs1, OOMEeHa) .

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCYA0M,
C IpaBuJIaMH pabOThI B JJabopaTopuu U npuéMamu oOpalieHus c Jjia-
OopaTopHBIM 00OpYAOBaHMEM; W3YyUYEHHE M ONHUCAaHHE (PU3UUECKUX
CBOMCTB 00pa31ioB HEOPraHUYECKUX BEIISCTB; HaOMOAeHUE (hu3nUe-
ckux (IUIaBJIEHHME BOCKA, TassHUE JIbJla, paCTUpPAaHHUE caxapa B CTYIKE,
KWIIEHWE U KOHACHCAIHS BOJIbI) U XUMHYECKUX (TOpEHUE CBEYH, IIPO-
KaJIMBaHUE MEJTHOUW IMPOBOJIOKH, B3aMMOJEIiCTBUE MeJla C KUCIIOTOM)
SIBJICHUN, HAOJTI0OJICHHE U OIMCAaHUE NMPU3HAKOB IIPOTEKAaHUS XUMHUYE-
CKUX peakIHui (pas3jioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHC-
JIOTHI C XJIOpHUAOM Oapus, pasioxxeHue runpokcuna meau(ll) npu Ha-
TpeBaHUU, B3aUMOJIEHCTBHE kKele3a ¢ pacTBopom costu meau(Il)); us-
Y4eHHE CHOoCcOOOB pa3JielieHuss cMmeced (C MOMOIIbI0 MarHuTa,
(unsTpoBaHMe, BBHIIIApUBAHHUE, MAUCTWULILUS, XpoMartorpadusi),
MPOBEICHUE OYMCTKHU TOBAPEHHOI COJIN; HAaOJII0IEHUE U OTIUCAaHUE pe-
3yJIbTAaTOB MPOBEACHUS OITBITA, WIIFOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChl; CO3/IaHUE MOJIeJIeii MOJIeKy (I1apOCTEPKHEBHIX) .

BaHeme npeacraBUTENN HEOPraHMYECKMX BELLECTB

Bo3nyx — cmech razoB . CoctaB Bo3ayxa . Kucinopoa — ajieMeHT u
MpoCTOE BeliecTBO . HaxoxkaeHne Kuciiopoaa B mpupojie, pusnde- cKkue
U XUMUYECKue cBoiicTBa (peakiuu roperus) . Oxcunsl . [Ipu- MmeHeHue
kuciopona . CnocoObl TOJIydeHUsI KUCIIOpoJa B jaboparo-
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puu U mpoMblnieHHOCTH . Kpyroesopor kucimopoga B mnpupone . O3on
— aJJIOTPOIHAs MOIU(UKAIMSI KHCIOpOa .

TeruoBoit  3¢d@dexT XUMUYECKOH peakIuyd, TEePMOXHMHYECKUE
YpaBHEHHUS, 3K30- U SHIAOTEPMUUYECKHE peakIuu . TOIIHuBO: yrojib U
MeTaH . 3arpsi3HCHHWE BO3MyXa, YCWICHHE IMapHUKOBOTO 3¢ deKTa,
pa3pylieHre 030HOBOTO CJIOS .

Bopopon — snemeHT u nnpocroe BeuecTBo . HaxoxxaeHue Bogopo- na
B mpupoae, ¢(HU3NYSCKHE M XHUMHYECKHE CBOWCTBa, HNPUMEHEHUE,
crocoObl TTosry4yeHus . KucioTsl u cos .

KommuectBo BemecTBa . Monb . MomsipHas Macca . 3akoH ABOTanupo .
MoutsipHbIii 00bEM ra3oB . Pacuérsl M0 XUMHUYECKUM YPaBHEHHSIM .

dusnyeckue cBoiicTtsa BoAbl . Bona kak pactBopurelb . PacTBo- pbl

HacelmeHHBle W HEHACHIIIEHHBIE pacTBOpBl . Pacmeopumocmo
sewjecms 6 gode.1 MaccoBasi OIS BeIIeCTBa B pacTBOpPE . XUMHYE- CKHE
cBoiicTBa BoAbl . OcHOBaHus . Ponb pacTBOpOB B NPUPOJIE U B KU3HU
yesioBeka . KpyroBopoT Boabl B mpupoje . 3arpsi3sHEHHE NPHU- POJIHBIX
Boj . OxpaHa 1 OYHUCTKa NPUPOJHBIX BOJ .

Krnaccudukamuss HeopraHmyecknx coeauHeHnit . Okcunsr . Knac-
cudukanusl OKCHUIOB: coJjieoOpasyromue (OCHOBHBIE, KHCIOTHEIC,
amdoTepHbie) W HecojieoOpasyrommue . HOMEHKIaTypa OKCHIOB
(MexmyHapogHass W TpUBHANBHAsI) . DHU3WYECKHE W XHUMHYCCKHC
cBoMcTBa OKCHUAOB . IloslydeHue OKCuioB .

OcHoBanusa . Kiaccupukanumss OCHOBaHHN: INENOYHM M HEPACTBO-
puMbBIe OcHOBaHMS . HOMeHKIaTypa OCHOBaHHU (MEXIyHapogHas U
TpuBHalbHas) . PU3MUECKHEe W XUMHYECKHE CBOMCTBA OCHOBAaHUU
ITosnyuyenue ocHOBaHUH .

Kucnorer . Kiaccudukamus xucmor . HomeHknatypa KHCIOT
(MexayHapogHass W TpHUBHAIbHas1) . PHU3NYECKHE H XHUMHYECKHE
cBolcTBa KucaOT . Psn aktuBHoctu MertaiuioB H . H . bekerosa . Ilo-
JIy4eHHUE€ KUCJIIOT .

Comu . Homenknatypa coieli (MEXIyHapoIHas W TPUBHAIBHAS) .
dusnueckue M XUMHYECKHE cBoicTBa coneil . Ilomydenue coieil .

I'eneTndeckast CBsI3b MEXIY KIIaCCaMH HEOPTaHHUYECKHX COEIU-
HEHUH .

XUMHUYECKUUN DKCIIEPUMEHT: Kaue€CTBEHHOE OIIPEJICIIEHHUE COMep-
>)KaHUs KHCJI0pOoJla B BO3IyXe; IOJIydeHue, coOMpaHue, pacro3HaBa-
HUE U U3y4YeHHE CBOWCTB KHCIIOPOJa; HaOIIOAeHUE B3aUMOAEUCTBUS
BEIIECTB C KMCJIOPOJAOM U YCJIOBHUS BO3SHHUKHOBEHUS M MPEKPAIICHUS
ropeHus (rmosxkapa); O3HAaKOMJIEHHE C 00pa3llaMH OKCHJIOB M OIIHCa-
HHME WX CBOWCTB; IOJy4E€HHE, COOMpaHUe, paclio3HaBaHUE U U3yde-

1 KypcuBom oOo3HaueH y4eOHBIH mMarepHayn, KOTOPHIH H3ydaeTcs, HO HeE
BBIHOCHUTCS Ha IIPOMEXKYTOUYHYIO U HTOTOBYIO ATTECTALIUIO .
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HHE CBOWMCTB BOoJOpoaa (ropeHue); B3auMOASCTBUE BOOPOA C OK-
cunom meau(ll) (Bo3MOKHO MCIIOJIB30BaHUE BUIEOMaTEpHUaIoB); Ha-
OmrozieHre 00pa3lOB BEMISCTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEN pacTBOPEHUS BEIISCTB C Pa3IMIHON pPacTBOPHUMO-
CTbIO; IIPUIOTOBJIIEHUE PACTBOPOB C OIPEAEIEHHON MacCCOBOM A0Jiei
pacTBOPEHHOTO BEIIECTBA; B3aUMOJASHCTBHE BOABI C MeTalaamMu (Ha-
TpUEM U KainbOueM) (BO3MOXKHO HCIIOJIB30BaHUE BUACOMAaTEepHa-
JIOB); OIIpeeJICHUE PAaCTBOPOB KUCJIOT U IIeJIo4Yel C HOMOIIBIO UH-
JUKATOPOB; UCCIEAOBAaHUE 00pa3LlOB HEOPTraHUYECKHUX BEILECTB pas-
JTUYHBIX KJIAaCCOB; HAOIIOAEHNE N3MEHEHHUSI OKPACKU WHINKATOPOB
B pacTBOpax KUCJIOT U LIEJIOYEN; N3yUEHUE B3aUMOACHCTBUSA OKCH-
na meau(Il) c pacTBOpoOM cepHOM KHUCIOTHI, KUCIOT C MeTaJlJlaMH,
peakuuii HeUTpanu3aluu; NOJYyUYEeHUE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOT'O MEeTaJJIa APYTUM U3 PacTBOPA COJIH; PEIIECHUE
SKCIIEpUMEHTAJILHBIX 3ajad Mo Teme «BakHeMine kiaccel Heopra-
HHUYECKHX COCIHUHCHUIN) .

I'Iepmop,mqecmﬁ 3aKOH U I'Iepwo,qwquKaﬂ CcucTtema
XUMHUYECKMNX DNIEMEHTOB A N. MeHpeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBA3b. OKMCMTENbHO-BOCCTAHOBUTEIbHbIE peakumm

[MepBBic TONBITKH KIAacCU(pUKAINA XUMHUIECKUX dJeMeHTOB . [1o-
HSATHE O TPyNNax CXOJHBIX JJIeMEHTOB (IIEJIOYHBbIE U IIEIOYHO3e-
MEINIbHBIE METaJlJIbl, TaJIOTeHBI, HHEPTHBIC Ta3bl) . DJIEeMEHTHI, KOTO-
pwie 006pa3yroT aMGOTEpHBIE OKCUIIBI U THAPOKCHIBI .

Ilepuonnueckuit 3akoH . Ilepuoauueckass cucTeMa XUMHUUYECKHX
asnemeHToB [l . I . MenneneeBa . KoporkonepuoaHass 1 AJIUHHOIIEPH-
onuast (¢opmbl IleprHogndeckoil CHUCTEMBI XHUMHYECKHX 3SJIEMECHTOB
J . 1 . Menneneesa . Ilepuoasl u rpynnsl . @U3NUECKUN CMBICHT IIO-
PSAKOBOrO HOMEpa, HOMEPOB NEPHUOJIa U IPYNIIbI AJIEMEHTA .

Ctpoenue aromoB . CocTtaB aTOMHBIX szep . M30Tombl . DIEKTPOHBHI .
CTpoeHne »3JICKTPOHHBIX 00070Y4eKk aroMoB IMepBbix 20 XHMHYECKHUX
anemeHTOB Ilepuogunueckoit cuctemsl J[ . U . MenneneeBa . Xapakre-
PUCTHKA XMMHYECKOT0 JIEMEHTA IO €Tr0 ToJjiokeHuto B Ilepuognue- ckoit
cucteme /I . 1. Menneneena .

3aKOHOMEPHOCTH U3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX dJjie-
MEHTOB, METAIUTMYECKNX W HEMETAUIMYECKHUX CBOWCTB MO TpyIMIiam
u nepuonam . 3HaueHne Ilepumonnaeckoro 3akona u I[lepnognueckoit
CHUCTEMBbl XUMHUYECKUX JJEMEHTOB I Pa3BUTHUsI HAYKU U IPaKTHU-
ku. J[. . MenneneeB — y4y€HbIN U rpakJaHUH .

Xumuueckass CBsi3b. KoBajeHTHas (TOJdspHasi W HETOJISIpHAas) CBA3b
. DNEeKTPOOTPULIATEILHOCTh XUMUUECKHUX 2JIEMEHTOB . VMOHHAas CBS3b .
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Crenenp okxucneHust . OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaK- LIUU

IIpomeccel oOkucIeHUS U BOcCCTaHOBIEHMs . OKHCIMTENIH U BOC-
CTaHOBUTEIH .

XHUMHYECKUHM 3KCIIEPUMEHT: U3y4YEHHE 00OPa3oOB BEIISCTB METAJI-
JIOB U HEMETaJJIOB; B3aHMOJeiicTBUE T'MAPOKCHUAA IIMHKA C pacTBO-
paMu KHUCJIOT U IIleJ04Yel; MpOoBEeIeHNE ONBITOB, MILTIOCTPUPYIOIINX
MIPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (ropeHwue,
peakuuu pa3ioKEHHUs, COSTUHEHUA) .

Memnpememue CBA3U

Peanu3zanuss MEXIPEIMETHBIX CBs3€d TMPU HU3YUYCHUU XUMHUH
B 8 KJIacce OCYIIECTBISICTCS Yepe3 UCTOJIb30BaHUE KAaK OOIIHNX eCTe-
CTBCHHO-HAaYy4YHbIX HOHﬂTHﬁ, TakK U HOHﬂTHﬁ, ABIAKOIIUXCA CUCTCM-
HBIMHU HJIA OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA .

OO01IHMe eCTeCTBEHHO-HAYYHbIC MOHSATHUSI: HAYYHBIH (PaKT, rumore-
3a, TEOpHs, 3aKOH, aHalW3, CHUHTE3, KiacCHU(UKAIUS, TMEPUOIUY-
HOCTb, HAOJIOJCHUE, DKCICPUMECHT, MOJICIIMPOBAHUE, HU3MEPCHHE,
MOJIEJIb, SIBJICHUE .

duzuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJINJI, U30TOIbI, PaJJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKHUH 3a-
psia, BELISCTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBa, ras,
(puznyeckre BEIUYUHBI, SAUHUIBI U3MEPEHUSI, KOCMOC, MJIAHETHI,
3BE€3b1, COJIHIIE .

Buosorusi: ¢otocuHTe3, abIXaHue, ouocdepa .

Teorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPO-
JIbI, OJIE3HBIE UCKOMAaeMble, TOIUINBO, BOJHBIC PECYPCHI .

9 KJIACC

BelecTBO 1 XxMMMYeCKas peakuma

Ilepuonnueckuit 3akoH . Ilepuognueckass cucrema XUMHYECKHUX
anemeHTOB [ . . MengeneeBa . CTpoeHne aTOMOB . 3aKOHOMEPHOCTH B
U3MEHEHUM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IEPHO- JIOB,
Kajusl, KaJbllsl U HMX COCAWHEHHH B COOTBETCTBHU C ITOJIOKEHU-EM
a5ieMeHTOB B [lepuoanyeckoi cucteMe U CTPOEHUEM X aTOMOB .

CtpoeHue BemiecTBa: BUABI XUMHUYECKOU CBsI3W . THUIIBI KpUCTal-
JIMYECKUX PEmETOK, 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THIA KPH-
CTAJUIMYECKON pelI€TKU Y BUJIa XUMHUUYECKOMN CBSI3H .

Kimaccudukamuss u HOMEHKIIATypa HEOPraHHYCCKUX BCIISCTB
(MexxayHapolHass W TpHBHalIbHas). XHMHUYECKHWE CBOMWCTBa Be-
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IICCTB, OTHOCSIIUXCS K Pa3IMYHBIM KJacCaM HEOPraHHYECKUX CO-
CAVHCHUN, TCHETHYECKAasl CBSI3b HCOPraHUYCCKUX BEIICCTB .

Kiaccndpukamuss XUMHYECKUX PEakuii Mo pa3IWuYHBIM IIpHU3Ha-
KaM (I10 9MCITy ¥ COCTaBYy YYacTBYIOIINX B PEAKIIUN BEUIECTB, ITO TE-
I0BOMY 3(QPEeKTy, MO M3MCHCHHUIO CTCHCHEH OKHCIICHUS XUMHYEC-
CKUX DJIEMCHTOB, MO OOpPaTHMOCTH, MO YYAaCTHIO KaTaiu3aTopa) .
DK30- U PHIOTEPMUYSCKHE pPEaKIINHh, TEPMOXUMHUUYCCKHE YypaBHE-
HUS .

IMToHsATHE O CKOPOCTH XUMHUYCSCKOU peakiuu. [loHsiTne 06 oOpaTu-
MBIX U HEOOpaTHUMBIX XUMUYECKUX peaknusax . [loHsTHe 0 roMOoTeH-
HBIX U TETEPOTCHHBIX peakuusax . [louamue o XumuuecKom paHO-
eecuu. Daxmopwl, éauAlOWUE HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OXHUCITUTEITbHO-BOCCTAHOBUTEIIPHEIC PEAaKIIUH, JJICKTPOHHEBIA Oa-
JJaHC OKHUCIIUTEJIbHO-BOCCTAHOBUTENBHOM peakuuu . CocTaBieHHUE
ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ C HCIIOJIb-
30BaHHEM METO/Ia JESKTPOHHOTO OajaHca .

Teopusi DIEKTPOJIUTHYESCKONW MTUCCOLMAIIUN . DJIEKTPOJIUTHI U He-
OJICKTPOJIUTHI . KaTI/IOHI)I, AHUOHBI . MexaHu3M JUCCOIIMalMy BE- IIICCTB
C pa3sNTUYHBIMH BHAAMHU XUMHUYECKO# cBsi3M . CTeeHb QUCCO- [IHALHH .
CuitbHBIC U CIa0bIe SJIIEKTPOIUTHI .

Peakiiuu MOHHOrO OOMeHa . Y CJIOBHS MPOTSKAHUS PCaKIIUA HOH-
HOrO OOMeEHa, ITOJIHBIE M COKpamIéHHBIC HOHHBIC ypPaBHEHUS peak-
uuii . CBOMCTBA KHUCJIOT, OCHOBAaHUH U COJIEN B CBETE MPEICTABICHUMN
00 PJIEeKTPONUTHYECKON nucconmanuu . KauecTBeHHBIE peaklMd Ha
HUOHBI . [lonamue o euopoausze coeul .

XuUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMH KpPH-
CTAIUTMYECKUX PEIIETOK HEOPTraHHUYECKHUX BEIIECTB — METAJUIOB M
HeMeTaioB (rpadura u anmasa), CIIOKHBIX BEUIEeCTB (XJIopHuia Ha-
TpHUs); UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOUN peaKIuu
OT BO3JICUCTBUS Pa3IHYHBIX (DAKTOPOB; UCCICIOBAHHUE IJICKTPOIIPO-
BOJTHOCTH PacTBOPOB BEUIECTB, IMPOIEcca TUCCOIIMAIINN KHUCIIOT, IIe-
JIOUeH U coJieit (BO3MOXKHO MCHOJb30BaHUE BUICOMATEPHUAIIOB); TIPO-
BEJICHUE OIIBITOB, WLTIOCTPUPYIOMIUX IPU3HAKU MPOTCKAHUSI peak-
nuii moHHOTO oOOMeHa (oOpa3oBaHHWE oOcajka, BBIJICJIICHUE Tasa,
obOpa3oBaHME BOJIBI); ONBITOB, HIUTIOCTPUPYIOIINX IPUMEPHI OKHUCIIH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakluil (TOpeHUe, peakiuu pas3iio-
J)KCHHUS, COCAUHEHUs); PACIO3HABAHME HECOPTraHHYECKUX BEIISCTB C
IMOMOIIBIO KAaYECTBCHHBIX PEaKIHWi Ha HOHBI, PEIICHHE >SKCIepH-
MCHTAJIbHBIX 3a]ad4 .
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HemeTannbl 1 UX coeanHeHMA

OO0mast xapakTepHUCTHKa TajJoreHoB . OCOOEHHOCTH CTPOCHHS aTo-
MOB, XapaKTepHble CTelneHUW OKHucieHHs . CTpoeHue M (QuU3HYECKHe
CBOIICTBa MPOCTHIX BEIIECTB — TaJOTeHOB . XMMHYECKHE CBOICTBa Ha
npuMepe xjopa (B3aMMOJEHCTBHE C MeETaUlaMH, HEMETajuIaMu,
menoyamu) . Xioposogopon . CoiisiHas KHCJIOTa, XUMHYECKHE CBOM-
CTBa, ITOJIy4YeHHUe, IpuMeHeHue . JeificTBre Xjopa M XJOPOBOAOpPOJaHA
OpraHuW3M dYeJloBeKa . BakHeilmne XIJIOpHIbl M HX HaXO0XICHHEB
pupoze .

OOmras xapakTepucTuka djeMeHTOB VIA-rpynmer . OcoOeHHOCTH
CTPOCGHHSI aTOMOB, XapaKTEepHbIEC CTEIICHHU OKUCIICHHS .

Crpoenne n GpU3NIECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO-POJa
U cepbl . AIOTponHble MOIMGUKALMK KHUCIOpoJa U cephl . XH-
MHYEeCKHe cBoiicTBa cepbl . CepoBOIOpOA, CTpOoeHHE, (U3HUYECKUE U
XAMHUYecKne cBoicTBa . OKCHABI CEPhI KaK MPEACTABUTEIN KUCIOT- HBIX
okcunoB . CepHasi KHCIIOTa, (pU3HYECKHME U XHWMHYECKHE CBOM- CTBa
(oOmme kak TpelncTaBHUTENsl Kilacca KHCJIOT M crnenuduye- CKHe) .
XuMHYEeCKHE peakIuy, JIeKallue B OCHOBE IPOMBIIIIEHHOTO cIioco0a
noay4yeHus: cepHol kuciotel . [Ipumenenune . Coim CEepHOUKUCIOTHIL,
KayeCcTBEHHasl peakuusi Ha cyibdar-uon . HaxoxzaeHue cepbl u eé
COCIMHEHWH B NPHUPOAE . XHMHYECKOE 3arps3HCHUE OKpYy- JKaroleH
Cpellbl COeIMHEHUSMU Cepbl (KUCIIOTHBIE JOXKIH, 3arpsi3- HEHHE BO3IyXa
1 BOJOEMOB), CITOCOOBI €Tr0 TIPEAOTBPAIICHUS .

OO6miast xapakTepuCTHKa 37eMeHTOB VA-rpynnel . OcoOeHHOCTH
CTPOCHHUA aTOMOB, XapaKTCPHBIC CTECIICHU OKUCIICHUSA .

A30T, pacnpocTpaHeHHEe B MpHUpoJe, (PU3MYECKHEe W XHMHUUYECKHe
cBoiictBa . Kpyrosopor azora B npupojse . AMMHaK, ero (¢pu3ndecKue
U XUMHNUYCCKHE CBOfICTBa, TOJIYYCHHUE U IPUMCHCHUC . Comnu aMMo- HUs,
nx (pU3nIecKre U XUMUYECKHe CBOICTBa, NpuMeHeHre . Kade- cTBeHHas
peaknusi Ha HMOHBI aMMOHHMS . A30THasi KHCJIOTa, €€ IMOoJy- YCHHE,
(usnueckne m xumMuueckue cBoiicTBa (0OIIME KakK IMpeJcTa- BUTEIS
KJIacca KUCJIOT U crnennduyueckue) . Mcnonb30BaHUEe HUTPATOB U COJIEH
aMMOHHsI B KadecTBE MHMHEPaJbHBIX YyJIOOpeHmii . XuMHUEcKoe
3arpsi3HEHUE OKPYJXKAaIOMIeH cpenbl COCeAWHEHUSIMHU a30Ta (KUCIIOTHBIE
JIOXKJTH, 3arpsi3HEHUE BO3/TyXa, MOYBBI U BOJOE- MOB).

Docdop, ammorporHble Moaudwukamuu Qocdopa, ¢uNUECKUEe H
xumuueckne couctBa . Oxcun dochopa(V) u dochopHas kuciora,
(pusznyeckue M XMMHYECKHE CBOMCTBA, moJiydeHue . Mcmosib3oBaHue
(ocdaroB B kauecTBe MHUHEPAIBHBIX YAOOPEHUH .

OO6mast xapakTepucTuka 3JeMeHTOB [VA-rpynmel . OcoOeHHOCTH
CTPOCGHHMSI aTOMOB, XapaKTEpPHbIEC CTEIICHHU OKUCIICHHS .
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Yrinepoa, aluIOTPOINHBIE MOAW(UKALNH, PACHPOCTPAaHEHHE B IIPH-
poze, Gpu3nuecKne U XuMH4ecKue cBoiicTsa . Aacoponus . Kpyroso- pot
yriepona B mpupoae . Okcunbl yriaepoaa, WX (QU3HYECKHUE U XU-
MHYECKHE CBOWCTBA, JIEHCTBHE Ha J>XHBBIC OPraHHU3MBbI, IOJIyYCHHEH
MpUMEHEHUE . ODKOJOTMYECKHE IPOOJIEMBI, CBS3aHHBIE C OKCHJIIOM
yraepona(lV); rumoresza riIo06anBHOTO MOTEIUICHHWS KIMMaTa; IIap-
HUKOBBIA 3(pdexT . YrompHas KuciIoTa U €€ coiM, uX (U3NYSCKHE U
XMMHYECKHNE CBOWCTBA, MOJyUYCHHE M IpuMeHeHHe . KadecTBeHHas
peakusi Ha KapOOHaT-MOHBI . Vcmonb3oBaHHE KapOOHATOB B OFBITY,
MEAUIIUHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SIHCTBE .

[lepBoHayanbHbIE NMOHSITHSI OO0 OpPraHMYECKHUX BEIIECTBaX Kako
COCQUHEHUSIX yriiepona (MeTaH, dTaH, dTWJIEH, alleTHJICH, 3TaHOJI,
TIIMLEPUH, YKCyCHas KHUCJIoTa) . Mx cocmaé u xumuueckoe cmpoe-
Hue. [ToHsiTHE 0 OMOJIOTMYECKHU BaXKHBIX BEIECTBaX: JXKUpax, Oes- Kax,
yriieBoJax — M WX POJIM B JKU3HH 4YeloBeka . Mamepuanvhoe
e0UHCMBO OP2AHUYECKUX U HEeOP2AHUUECKUX COeOUHEeHUU.

Kpemanii, ero ¢pusndeckue 1 XMMHYSCKHE CBOMCTBA, MOJydYCHHE
n npumeHeHne . CoeqnHEeHNsT KpeMHUsI B npupone . Ob6mme npen-
craBiieHUs 00 okcuae kpemHUA(IV) m kpemHueBo# kuciore . Crrm-
KaTbl, UX HCIIOJIB30BAHHC B 6I)ITy, MCAUIUHE, MTPOMBIINIJICHHOCTHU
Baoicuetivuue cmpoumenvuvie mamepuansl: Kepamuka, cmekio, ye-
Mmenm, 6emoHn, xcenezobemon. [Ipobremvt 6e30nacHoc0 UCNONbL308A -
HUA CMPOUMENbHBIX MAMEPUATIO8 6 NOECEOHEEHOU HCUSHU.

XHUMHYECKUI DKCIIEPUMEHT: H3y4YeHHe OOpas3loB HeOopraHuye-
CKMX BEIIECTB, CBOWCTB COJISIHOW KHCIOTHI; NPOBEICHUE Kade-
CTBEHHBIX PEaKIUH Ha XJOPHUIA-HOHBI U HAOIIOJACHUE MPU3HAKOB UX
MIPOTEKaHMUsl; ONBITHI, OTpakaromue (QU3NIECKUEe W XHUMHYECKHUE
CBOMCTBA TaJIOTEHOB M MX COCAWHEHUH (BO3MOXXHO HCIIOJIL30BaHHUE
BUJICOMATEPHAJIOB); O3HAKOMIJICHHME C oOpas3lmaMu XJIOpHAOB (rano-
TE€HUJ0B); O3HAKOMJIEHHE C oOpa3lnaMu cepbl U €€ COCIUHECHUSIMHU
(BO3MO’XHO HCHOJIb30BaHHE BHUJICOMATEpPHAIOB); HAOIIOJEHUE IIPO-
mecca OOyTrJIMBaHHUS caxapa IoJ JIEMCTBHEM KOHIICHTPUPOBAHHOM
CEepHON KHCIIOTHI, W3yUYCHHE XUMHUYECCKUX CBOWUCTB pa30aBICHHOU
CEpHOI KHCJIOTHI, NMPOBEJICHHE KAaYECTBEHHOW pEaKIMHU Ha CYJIb-
(at-non m HaOmrONEHWE NMpU3HaAKa €€ MPOTEKaHHs; O3HAKOMIICHHE
¢ ¢usmyeckumMu cBolcTBamMu a3zoTa, ¢ochopa M UX COEAMHEHHH
(BO3MOXXHO HCHOJIB30BaHUE BHAECOMATEpPHAIIOB), OOpas3lamMu a3oT-
HBIX U (pochopHBIX yaoOpeHuii; nosrydenue, cobupanue, pacro3Ha-
BaHUC U U3YUYCHHUC CBOWCTB aMMHaKa, IIPOBECACHUEC KAaYCCTBCHHBIX
peakumii Ha MOH aMMOHHS M (ocdaT-HOH M H3yUEHHE NPU3HAKOB
UX TIPOTEKAHUsS, B3aMMOJICHCTBHE KOHICHTPUPOBAHHOW a30THOU
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KHCJIOTBI C MeJbI0 (BO3MOXXHO HCHOJIB30BAaHUE BHUJACOMATEPHAJIOB);
H3yYeHHE MoJieJIell KpUCTAIUTMYECKUX PelIéTOK ajiMasa, rpadura,
(bynnepena; o3HakOMIIEHHE C MPOILIECCOM aJACOPOIUN PACTBOPEH-
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IIPOTHUBOra-
3a; NOJIy4yeHHe, cCOOMpaHue, paclio3HaBaHUE U U3y4YCHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; NMpOBEeJACHHE KaueCTBEHHBIX peakiuii Ha kapbo-
HaT- U CUWJIMKAT-UOHBI U N3yYE€HHE ITPU3HAKOB UX NPOTEKAHUS; O3-
HAaKOMJICHHE C HNPOAYyKIHEeH CHIIMKATHOH MPOMBINIJICHHOCTH; pele-
HHE SKCIICpUMCEHTAIBHBIX 3alad 1o TeMe «BakHeiimne HeMeTayuisl
M UX COCJIMHECHUS .

MeTtannibl 1 Mx coegnHeHNA

O0mrast XapaKTepUCTUKAa XUMHUYECCKUX 3JICMEHTOB — METaJUIOBHA
OCHOBaHHUM UX MOJIOKeHU B Ileproanueckoii cucteMe XuMuie- CKUX
sneMmeHTOB [l . 1 . MenneneeBa u crpoeHust aromoB . CTtpoeHue
MeTalsioB . Meranjinyeckas CBsI3b M MeETallJIM4yecKas KpUCTaJLIU-
yecKkas pelérka . DIeKTPOXUMHYECKUN P HaIpsDKEHU MeTall- JIOB
. Du3nYecKue U XUMHYECKHE CBOMCTBAa MeTaJUIOB . OOIIHe c1ro- coObl
HOJy4YeHUs MeTaJlioB . [loHITHE O KOPPO3UU METAIIIOB, OC- HOBHbIE
CcrocoOBI 3amuThl UX OT Koppo3uum . CmaBel (cTadb, YYIyH,
IIOPATIOMHUHHUN, OpOH3a) M UX IMPUMCHEHHE B OBITY U IPOMBINILICH-
HOCTH .

IIlenounbsle MeTannbl: nojokeHue B Ilepuoauueckoil cucreMe Xu-
muyeckux 3yeMeHToB [l . 1 . MeHnneneeBa; cTpoeHHEe MX aTOMOB; Ha-
XOXJAeHne B mpupoae . Pu3nUecKkHe M XHUMHYECKHE CBOHcTBa (Ha
mpuMepe HaTpus U Kanus) . OKCHAB U TUAPOKCUIBI HATPUS U Ka- JTUS
. [IpyuMmeHeHue 11eJI0YHBIX METAJJIOB U UX COEJIMHEHUH .

[IlenouyHo3eMesnbHbIE METalJdbl MarHuii M KaJdbUUH: IIOJIO)KEHUE
B Ilepuonuueckoii cucremMe xumuueckux sjiemeHToB [ . 1 . Meunne-
JIeeBa; CTPOCHHE UX aTOMOB; HaxXOXXJe€HHE B mpupoje . Puznueckueu
XUMHUUYECKHE CBOMCTBA MarHus W Kajiablys . Baxuelmue coeauHe- HUS
KaJbIus (OKCHM, THAPOKCHI, coiin) . JKECTKOCTh BOABI M CIIOCO-OBI €€
YCTpaHEHHUS .

AmomMuHUNA: TonokeHne B Ilepronmdyeckoi cucTemMe XUMHYe- CKUX
anemeHToB JI . W . MeHzeneeBa; CTpOeHHE aTOMa; HaXOXXICHUEB
npupoge . duzndeckne M XUMHUYECKHUE CBOMCTBA AIFOMUHUS . AM-
(oTtepHbIE CBOIICTBA OKCH/IAa U TUIPOKCHUAA ATFOMUHUS .

Keneszo: monoxenue B Ilepuomuyeckoil cucTeMe XUMHYECKHUX
anementoB [l . W1 . MeHneneeBa; CTpOCHHME aToMa; HaxXO0XJICHUE B
npupoje . Ouznuyueckue U XUMHUYECKHE CBoMcTBa xkene3a . OKCUIbL,
ruapokcunel U conu skemesa(ll) m xeneza(Ill), ux cocraB, cBOWMCTBa
U OJyUYEHHUE .
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XUMHUYECKHNA DKCIEPUMEHT: O3HAaKOMIIEHHE ¢ oOpa3nmamMu MeTall-
JIOB M CIUIaBOB, UX (PU3HMYECKMMHU CBOMCTBaAMU; U3yUCHHE pe3yJIbTa-
TOB KOPPO3WHM METAJJIOB (BO3MOYXHO HMCIIOJIb30BaHHUE BHUJAECOMATEPH-
ajoB), 0COOEHHOCTEH B3aMMOJAEHCTBHSI OKCHIa KAJIBIIUSI U HATPUS
C BOJOI (BO3MOXKHO HCIIOJIB30BaHHUE BHUAECOMATEPHUAIOB); HUCCIEHO-
BAaHUE CBOMCTB XECTKOM BOJBI; IIPOLIECCA TOPEHUS Kejle3a B KUCIIO-
pone (BO3MOXHO HMCHOJB30BaHHUE BHACOMATECPHAIIOB); IIPU3HAKOB
OpOTEeKaHUS Ka4YeCTBCHHBIX pEaKIINii Ha MOHBI (MarHus, KaabIlHs,
amroMuHUs, THHKA, kee3a(1l) u xxemesa(lll), memau(Il)); nadbnrone-
HHUE W OINMCaHHE IPOIIECCOB OKpallWBaHUs IJITAMEHH MOHaMH Ha-
TpHs, KaJdusl U KaJblus (BO3MOXXHO HCIIOJIb30BAaHUE BUAEOMAaTEpHU-
aJIoB); HiccieoBaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHIA AJIFOMHUHUS
U rmapoKCcrua HUHKa; pCIICHMUEC OKCIICPUMCHTAJIbHBIX 3aJa4 110 TC-
Me «BakHele MeTaiinbl U UX COETUHECHUSD .

XUMMSA 1 OKpyKatoLwas cpeaa

HoBrie MaTepuanbsl U TeXHOJIOTHUH . BemrecTBa 1 MaTepuaibl B IO-
BCCIHCBHOM XU3HU YenoBeka . XUMUs U 370poBbe . be3zomacHoe uc-
MOJIF30BaHHUE BEIISCTB U XMMHUYECKHUX peaknuii B ObITy . [lepBas 1mo-
MOIIb ITPU XMMHUYECKUX 0XKOTaX M OTpaBiIeHHUsX . OCHOBBI DKOJIOTHU-
YECKOM T'paMOTHOCTH . XHUMHYECKOE 3arps3HEHHE OKpYy’Karolleu
cpenpl (penenbHas fonyctuMasi KoHieHtpaius Bemects — [1JIK) .
Ponbp XMMUH B PEIICHUH YKOJIOTHYECKUX ITPOOIIEM .

[TpupoaHbIE HCTOYHHUKHU YTIIEBOAOPOAOB (Yyrojib, IPUPOIHBIN ra3,
HedTh), MPOAYKTH UX MEpepadOTKH, UX POIIb B OBITY M IPOMBIIII-
JICHHOCTH .

XUMUYEeCKU OKCIIEPUMEHT: U3yYeHHe OoOpa3loB MaTepHalioB
(cTexito, CIUTaBEI METAJIOB, ITOJUMEPHBIC MAaTEPHAITBI) .

Me)‘l-(I'IDEAMeTHbIe CBA3N

Peam/I:;auHs{ MEXKIIPEAMETHBIX cBsI3en opu HU3YYCHUHW XUMHU B
9 KJ1acce OCYMISCTBISETCS Yepe3 HMCIOJIb30BaHME KakK OOIINX ecTe-
CTBECHHO-HaY4YHbIX HOHS[TPIﬁ, TakK U HOHﬂTHﬁ, ABJIAOIIUXCA CHUCTEM-
HBIMH JJIs1 OTJICJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA .
OO0ure ecTecTBeHHO-HAYyYHBIC MOHSITHS: HAYYHBIA (DaKT, TUIIOTE-
3a, 3aKOH, TEOpUs, aHAJU3, CHHTE3, KJIacCU(UKAIIUS, ISPUOTUI-
HOCTB, HAaOIIIOJICHUE, DKCIICPUMEHT, MOJACIUPOBAaHHUE, U3MEPCHHUE,
MOJICITb, SIBJICHUE, MTAPHUKOBHIA 2 (EKT, TEXHOJOTHUs, MaTCPHUAIIBI .
duszuka: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJIM, W30TOIBI, PaJTMOaKTHUBHOCTH, MOJICKYJa, DICKTPHUECKHU 3a-
pSix, TPOBOMHHUKH, MOIYIIPOBOIHHUKH, TUAIICKTPHUKU, (POTODIESMEHT,
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BEIIECTBO, TeJIO, 00BbEM, arperaTHOe COCTOSIHUE BElIECTBa, ras, pac-
TBOP, PAaCTBOPHUMOCTH, KpHUCTAJJIMYeCKasi peméTKa, CIUIaBbl, (HU3H-
YEeCKHE BEJIMYMHBI, €IWHUIIBI U3MEPEHHUs, KOCMHUYECKOE IPOCTpPaH-
CTBO, IJIaHETHI, 383161, ConHIE .

Buonorus: ¢orocuHTe3, npixanue, Ouocdepa, 3KOCHUCTEMA, MHU-
HEpaJIbHbIE YJIOOPEHUs], MHUKPO3JIEMEHTHI, MakpO3JIE€MEHTHI, IHUTa-
TEJIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE IIOPO-
IIBI, TIOJIE3HBIE HCKONaeMble, TOIUTUBO, BOJIHBIE PECYPCHI .
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TINAHWPYEMBIE PE3YNbTATLL OCBOEHWS
YYEBHOrO TTIPEOAMETA «XUMKS» HA YPOBHE
OCHOBHOIO OBLLIETO OBPA30BAHWNS

HSy‘-ICHI/Ie XUMHHA B OCHOBHOM IIIKOJIC HaIIpaBJI€CHO Ha OOCTHUXKE-
HHUC OGy‘IaIOIlII/IMI/ICH JIMIHOCTHBIX, MCTAIPCAMCTHBIX U HIPEAMCT-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeamMmera .

INuuHoCTHLIE pesynbTaTh

JIMYHOCTHBIE PEe3yJbTaTBl OCBOSHUSI MPOrPaMMBI OCHOBHOT'O 00-
mero oo6pa3zoBaHUs JOCTUTAIOTCS B XoA€ OOy4YeHUs] XMMHUH B €IUH-
CTBe y4eOHOH M BOCIIUTATEIBLHOU AesitenbHOCcTH OpraHvu3anuu B CO-
OTBETCTBUH C TPAJAUIHOHHBIMHU POCCUUCKUMH COLUOKYIbTYPHBIMHU
U TYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, NMPUHSITBIMU B OOIIlEeCTBE
NpaBWIaMU U HOPMaMH IOBEACHHUA U CHOCOOCTBYIOT IpoleccaM ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COMUAITN3AINN O0yYIarOIIUXCS .

JInuyHOCTHBIE pe3yJbTaThl OTPa)kKaloT C(POPMHUPOBAHHOCTH, B TOM
4HCJIE B YACTHU:

MaTpuoTMYeCKoro BOCNMTaHMA

1) HEHHOCTHOrO OTHOIICHHS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYy4YHOMY HACJIEAUIO, IOHUMaHUsl 3HAYECHUS XU-
MHWYECKON HayKH B >)XH3HH COBPEMEHHOro OOIecTBa, CIIOCOOHOCTH
BJIAZETh JOCTOBEPHOU MHGpOPMAIUCH O MEePEAOBBIX JOCTHIKCHUSIX U
OTKPBITUSIX MUPOBON U OTEYECTBEHHONW XHMMHM, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUAX 00 yCTpPONWCTBE MHpa M 00IIeCTBa;

l'pax4aHCKOro BOCMMUTaHMA

2) mpeacTaBiIeHUsT O CONHATBHBIX HOPMax W MPaBUIaX MEXIIHY-
HOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOW KOMIIE-
TEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOW U APYrux BUAAX JESATEJIBHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOW COBMECTHOM NESITEIBHOCTH IIPU BBINOJIIHECHUH YYCOHBIX,
NO3HABATEJIbHBIX 3aJ]1a4, BBIINOJHEHUM XHUMHYECKHX DKCIECPUMEH-
TOB, CO3JaHUU y‘-IG6HBIX HpOGKTOB, CTpeMJ'IeHI/IH K B3aMUMOIIOHUMA-
HUIO ¥ B3aUMOIOMOIIIN B TIPOIIECCe dTOU YUeOHOU e TeIbHOCTH; TO-
TOBHOCTH OLICHMBATh CBOE IIOBEJICHME WU MOCTYIIKM CBOMX TOBapH-
med C NOO3UIUU HPABCTBEHHBIX M MPaBOBBIX HOPM C YYETOM
OCO3HaHMUS MOCJEICTBUI MOCTYIIKOB;

LleHHOCTH Hay4HOro No3HaHMA

3) MHUPOBO33PEHUYECKUX TPEACTABICHUN O BEIICCTBE U XUMHUE-
CKOH peaKIMH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO pa3BH-
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THSI HAYKHU U COCTaBIISIIOIIUX OCHOBY JJIsl IOHUMAaHUS CYyLIHOCTH Ha-
YYHOH KapTHHBI MHpPA; IIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MNPUPOIHOU
cpenoi, o pojiM XMMHUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEMH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIIPABIICHHBIX HA IOJYYCHHE HO-
BBIX 3HaHUH MO XMUMHH, HEOOXOIUMBIX IJIsI OOBsICHEHUs] HaOJronae-
MBIX IIPOIIECCOB U SIBICHUH;

5) mo3HaBaTenbHOM, HHGOPMAITMOHHOW W YUTATEILCKONW KYJIbTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSATEIBHOI PabOThl ¢ yueOHBIMH
TEeKCTaMH, CHPAaBOYHOU JUTEpaTypoi, JOCTYIHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHIO M NO3HAHUIO, JHOOO3HATEIBHOCTH, TO-
TOBHOCTH M CHHOCOOHOCTH K caMOOOpa30BaHUIO, IPOSKTHOM U HCCcIe-
JIOBaTEIILCKOM NIeATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HallpaBJjcH-
HOCTH M yPOBHsI OOyU€HHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) oco3HaHMSI LIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 >XKHU3HH, OCO3Ha-
HUSA ITOCJIEACTBUN N HENIPUSITUSA BPEIHBIX MIPUBBIUEK (YIOTpeOe- HUA
JIKOTOJISI, HAPKOTHUKOB, KYPEHHsI), HEOOXOIMMOCTH COOIone- HHUS
npaBuyl 0€30MacHOCTH NpU OOpalleHuH C XUMHYECKHMHU Belle-
CTBaMH B OBITY U pealbHOM )KU3HHU;

TpynoBoro BOCMUTaHMA

8) nHTepeca K MPaKTHYECKOMY HU3yUYeHHIO IpodecCcuii U Tpyaa pas-
JIMIHOTO POJIa, YBaXXCHUE K TPYAY U pe3yIabTaTaM TPYIOBOU JIESITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HaHUU 10
XUMHUH, OCO3HAHHOTO BEIOOpa HHANBUAYAITEHOW TPAaeKTOPHUH IIPOIIOII-
JKeHHsI 00pa30BaHUS C YUYETOM JIUIHOCTHBIX HHTEPECOB M CIOCOOHO-
CTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPpeOHOCTEN; YCIETITHOMN
nmpodecCHOHaIBbHON NIEeATEIbHOCTH U Pa3BUTHS HEOOXOIMMBIX yMe-
HHUI; TOTOBHOCTH aJalITUPOBATHCS B NPO()ECCHOHAIBHON CpeIE;

IJKONOrMYeCKoro BOCNMUTaHMA

9) HKOJOTHUYECKH IIE]IECO00PA3ZHOrO OTHOIIEHUS K MIPUPOJIE KAK
HCTOYHUKY KU3HHU Ha 3emMiie, OCHOBE €€ CyIleCTBOBaHUs, IIOHNMa-
HUS [IECHHOCTH 3J0POBOTO 1 6€30IMacHOro o0pas3a >KU3HHU, OTBETCTBEH-
HOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY U ICUXHUICCKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS MPaBHiI 0€30MacHOTO
MMoBeNeHUS Mpu paboTe C BemeCTBaMH, a Tak)XKe B CHUTyaIUsIX, yTPo-
JKAIOUIUX 3/I0POBBIO U )KU3HMU JIIOJEH;
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10) cmoco6GHOCTH MPUMEHSTh 3HAHUS, [TOJIy4YaeMble TIPU U3y4de-
HUU XUMHUHU, JUISI pEeIIeHUs 3a/1a4, CBSI3aHHBIX C OKpY>Karollen npu-
POAHOI Ccpenoi, NOBBILIEHUSI YPOBHS DKOJOTMYECKOU KYJIBTYPHI,
OCO3HaHUS TII00aJbHOrO XapakTepa SKOJOTHUECKUX MPOOIeM M ITy-
Tel UX pelIeHUsI HOCPEACTBOM METOJ0B XUMUMU;

11) 5KOIOTUYECKOTO MBINLICHUS, YMEHHS PYKOBOJACTBOBATHCS UM
B II03HABAaTEJIbHONM, KOMMYHUKATUBHON U COLIMAJIbLHOMN MPAKTHUKE .

MeTanpeameTHere pesynbTathl

B cocTaBe MeTanpeqMETHBIX PE3yJbTAaTOB BBIAEISAIOT 3HAYUMbIE
st GOpMHUPOBAHUST MHUPOBO33PCHUS OOIICHAYYHBbIC MHOHATHUSA (3a-
KOH, TeOpus, NMPUHIINI, TUIIOTEe3a, (PaKT, CHCTEeMa, IIPOIIeCC, IKCIIe-
PUMEHT u Ap .), KOTOPBIC HCHOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX
y4eOHBIX MpeaMeTaX U MO3BOJISAIOT Ha OCHOBE 3HAHUM U3 dTHUX MPE]I-
METOB (OPMHUPOBATH MPEACTABICHUE O IICJIOCTHON HAyYHOU KapTH-
HE MHpa, U yHUBEpCaJIbHbIe ydeOHBIe NeWCTBUs (MO3HABaTEeIbHBIC,
KOMMYHHUKATUBHBIC, PETYIISITUBHBIC), KOTOpPEIE oOecnieunBaroT Gop-
MHPOBAHUE TOTOBHOCTH K CaMOCTOSTEJIbPHOMY MJIAHUPOBAHUIO U
OCYMICCTBICHUIO YYSOHOH ASATESITHFHOCTH .

MeranpenMeTHble pe3yJibTaTbl OCBOCHHsI 00pa3oBaTeIbHOM Ipo-
rpaMMbl 110 XUMHUHM OTpPaXaroT OBJAJICHUE YHUBEpPCAJIbHBIMU MO3Ha-
BaTEJIbHBIMU AE€HUCTBUSIMU, B TOM YHCIIE:

basoBbiMM lorMyeckMmm AeﬁCTBMﬂMM

1) yMeHHEM HCIIOJIB30BATh MPUEMBI JIOTHYESCKOTO MBIIIICHHUS IPH
OCBOCHUHM 3HAHUM: pacKpbIBaThb CMBICI XHUMHYECKUX MOHSITHUMI
(BBILOENSATE WX XapaKTepHbIE IPU3HAKH, yCTAaHABJIWBATHh B3aWMO-
CBsI3b C NIPYTMMH MHOHATHUSAMH), UCIIOJIIB30BATh MOHATHS JUIL OOBSIC-
HEHHUs OTHCIbHBIX (aKTOB M SBJICHHWH; BHIOMpPAaTh OCHOBAaHUS U
KPUTEPUH IJIsI KIACCHU(UKAINM XUMHUUYECKHX BEIIECTB M XHUMHUUE-
CKHUX Ppe€akluil; yCTaHaBJIMBAaTh NPUYHUHHO-CIEACTBEHHBIE CBS3U
MEXIy OOBeKTaMH H3yYEHHS; CTPOUTH JIOTUYECKHE PaCCYXJICHUS
(MHOYKTUBHBIE, IeAyKTUBHEIE, 10 aHAJIOTHUM); JeJIaTh BBIBOJBI U 3a-
KITIOYCHHUS;

2) YMEHHEM NpPUMEHSTHh B IpOllecce MO3HAHHUs MOHATHs (mpen-
METHBIE M MeTallpeJIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
HCTIOJIb3yEeMbI€ B XHMHH, IPEOOpPa30BBIBATh IIUPOKO IMPHUMEHSEMbIE
B XMMHH MOJIEJIbHBIE MIPEACTaBICHUS — XHMHUYECKUN 3HaK (CHMBOJI
3JIEMEHTa), XUMHYecKasi (opMyJia U ypaBHEHHE XMMHUUYECKOHW peax-
UM — TIPU PEeIICHUN Yy4eOHO-TTI03HaBATEIBHBIX 3a/1a4; C yI4ETOM dTHX
MOJENbHBIX MPEACTAaBIIEHUN BBIABIATh M XapaKTEpU30BaTh Cy-
IIECTBEHHbIC IPU3HAKU M3y4YaeMbIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB U XUMHUUIECKHUX PEAKIINI; BBIABISITH OOIINE 3aKOHOMEPHO-CTH,
NPUYUHHO-CIEACTBEHHBIE CBSI3M M IIPOTUBOPEYUS B H3ydaeMbIX
Mpolleccax M sBJICHUSX; IpeyiaraTb KPpUTEPUH JJIsI BBISIBJICHUS DTUX
3aKOHOMEPHOCTEH M MPOTHUBOPEYMI; CAMOCTOSTEIILHO BBIOW- paTh
cnoco® pemieHus y4deOHOM 3anaun (CpaBHHBAaTh HECKOJBKO Ba-
PHAHTOB pEUICHUsI, BEIOMpATh HanOoJee MOAXOMSIIIHUNA ¢ yd€TOM ca-
MOCTOSITEIIFHO BBIZIEJICHHBIX KPUTEPHUEB);

Ba30BbIMM MCCIEA0BATENBCKUMM AEUCTBUAMM

3) yMeHHeM HCIOJIb30BaTh MMOCTABJICHHBIC BOIIPOCH B KadeCTBE
WHCTPYMCHTA TMO3HAHUS, a TAK)XEC B Ka4eCTBE OCHOBHI i (hOpPMU-
pOBaHUS THUIIOTE3bl MO IMPOBEPKE MNPABUILHOCTH BBICKA3bIBACMBIX
CYXXIEHUH;

4) npuoOpeTeHne OIBITA MO MIAHUPOBAHHIO, OPTaHU3AIMH U MPO-
BCJCHUIO YUYCHUYCCKUX IKCIICPUMCHTOB: YMCHHE HAOIIOATh 32 XO-
JIOM TMpoliecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro pe3ysbTar,
popmynupoBaTh 000OIICHUS U BBIBOJIBI IO pe3ybTaTaM MPOBEAEH-
HOT'O OMBITa, UCCIICIOBAHUS, COCTABIISITH OTYET O MPOACIIAHHON pa-
oore;

Pa6oToit ¢ MHdOpMaLped

5) ymMeHueM BbIOMpATh, AHAITU3UPOBATH U WHTEPIPETUPOBATH HH-
popmarnyrio pa3nuuHBIX BHAOB M (OPM MOPEICTABIIEHUS, MHOJydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAyYHO-NOITyJISIpHAS JIUTEepaTypa XH-
MHYECKOTO COJAEp KaHMs, CIIpaBOYHBIE MOco0us, pecypcsl HTepHe-
Ta); KPUTUYSCKHA OIIEHHBATh HPOTHUBOPECYHUBYIO U HEJIOCTOBEPHYIO
nH(pOPMAIHIO;

6) yMeHHEM MPUMEHSITh PA3JIHYHBIC METOIbI U 3aMPOCHI IIPHU T10-
ncKe u oTOope HHPOPMAIINH U COOTBETCTBYIOMINX NTAaHHBIX, HE00XO-
JOUMBIX IS BEIOJIHCHHUs YYSOHBIX M MO3HABATEIBHBIX 3a7lay OIIpe-
AeJIEHHOTO THUMA; IIPUOOPETESHNE OITbITa B 00JIACTH UCIIOJIHh30BaAHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaJCHUE
KyJIBTypPOH aKTUBHOTO MCHOJIB30BAaHUS PA3INIHBIX TONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIFHYIO (GOpMy IIpeJicTaB-
neHust nHGOPMAIIMN W WJUTIOCTPUPOBATH pelIacMble 3aaadyd He-
CIIOKHBIMHU CXE€MaMHU, TuarpaMmMamMu, IpyruMu popmamu rpadpuxu
U UX KOMOUWHAIHSIMU,

7) yMEeHHEM UCHOJIB30BaTh U aHAJIM3UPOBATH B Mpollecce yueOHOM
M UCCIIEIOBATEIBCKON IEATEIbHOCTH WH(POPMAIIUIO O BIIUSIHUU IIPO-
MBINIJICHHOCTH, CEJIFCKOTO XO3SIHCTBAa M TPAHCIIOPTa HAa COCTOSHUE
OKpY>Karoller NpupoHON CPEIb;
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YHMBEpPCa/IbHbIMU KOMMYHMKATUBHBIMU AEMCTBUAMM

8) yMeHmneM 3amaBaTh BOIIPOCHI (B XOJe€ auaiora W/HIH JTHUCKYC-
CHH) IO CYyIIECTBY OOCYXAaeMOil TeMbl, POPMYyIUPOBATH CBOH IPEI-
JIO’)KEHUSI OTHOCUTEIbHO BBINIOJIHEHUS MIPEIIOKSHHO 3a/1a4u;

9) npuobpeTeHHEe OMbITa MPE3CHTALMN PE3YJIbTATOB BBIMOJIHCHUS
XUMHYECKOTO JKCIIepruMeHTa (JTadopaTOpHOrO OIBITa, JadopaTop-
HOU paOOTHI O UCCICAOBAaHHUIO CBOWCTB BEIIECTB, yIEOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMHM TO3HA-
BaTEJIbHOM M MCCIEIOBATEILCKON NEATEIHPHOCTH IIPU PEIICHUH BO3-
HUKAIOIIMX MPOOJIeM Ha OCHOBE yd€Ta OOIIUX HMHTEPECOB M COTJa-
COoBaHUsS TO3UIHUHN (00CYXIACeHUsI, OOMEH MHCHUSIMHU, «MO3TOBBIC
IITYPMBD», KOOPAWUHALYMS COBMECTHBIX [IEUCTBUH, OIpPEIEICHUE
KPUTEPHUEB 110 OIEHKE KauyeCTBa BBIMOJIHEHHON paboThI U AP .);

yHMBepca)’IbeIMVI PErynATMBHbIMK AeﬁCTBMHMM

11) yMeHHEM CaMOCTOSITEIBHO OINPENEIISTh €N IEeATEIBHOCTH,
IJIaHUPOBATh, OCYILIECTBIIATH, KOHTPOJIHUPOBATh U MPU HEOOXO U-
MOCTH KOPPEKTUPOBATh CBOIO JICSITEIILHOCTD, BBIOUpaTh HanboJiee
3¢pdexkTUBHBIE CITOCOOBI PEllICeHUsT Y4eOHBIX U IO3HAaBaTEIbHBIX 3a-
J1ad, CaMOCTOSITEIIBHO COCTAaBIISITh MJIM KOPPEKTHPOBATH IPEAI0-
’KE€HHBIH aNrOpUTM AEUCTBUI NPU BBIITOJHEHUH 3aJlaHUH C YU4ETOM
MOJIy'YEeHHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX 0OBEKTaxX — BeIllecTBax
W peaKkIusX; OIIEHUBATH COOTBETCTBHE ITOJyYEHHOTI'O pe3yJibTaTa 3a-
SBJICHHOM IICJIH;

12) yMeHreM HCTOIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPE/I-
jlaraeMbl€ B YCJIOBUH 3aJaHUH .

TTpeameTHbIE pesynbTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTEIILHO-
IO COJZep KaHUsl, yCTAaHOBJIEHHOT'O JIAaHHOW IIpUMEpPHOH pabodeid mpo-
rpaMMOM, BBIACISIOT: OCBOECHHBIE OOYyYarOIIMMHUCS Hay4HbIE 3Ha-
HUS, YMEHHUS U CHOCOOBI ASWCTBHU, crienupUUIEecKue Ui MpeaMeT-
HOU ob6nacTtu «XUMH», BUIBI ASSITEIHFHOCTH MO MOJIyYSHUIO HOBOTO
3HaHUS, €ro WHTEpPHpeTalluy, NpPeoOpa30BaHHUIO M HPUMEHECHHIO B
pa3IuYHBIX YYeOHBIX U HOBBIX CUTYaIIHsIX .

IIpeanmeTHBIE pe3ynbTAaTHl MPEACTABICHBI MO ToxaM OOy4YeHHsS H
OTpa)xaroT C(POPMHUPOBAHHOCTH Yy OOYyYAIOMIMXCS CIEAYIOUIUX yMe-
HUU:
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8 KJIACC

1) packpwsieames cmblc/i OCHOBHBIX XUMUYECKHUX MMOHSITHI: aTOM,
MOJIeKyJla, XUMHUUYECKHUH 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOXKHOE Be-
IIeCTBO, CMECh (OJHOPOJAHAsI U HEOAHOPOAHAsI), BAJICHTHOCTh, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHAsl Macca, MaccoBasi JOJsI XUMHUYECKOTO dJie-
MEHTa B COEOUHEHWUHW, MOJIIPHBIH OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHUE, COJIb, JIEKTPOOTPUIATEIBLHOCTD, CTEIICHb OKHUCIICHUS,
XUMHYECKasl peaKusl, KIacCU(UKAIUs PEAKIINI: peaKIInH COEIH-
HEHUsI, pEaKIUN Pa3JIOKEHUsI, PEAaKIINN 3aMEIIeHUs, peaKuu 00-
MEHa, 9K30- U SHAOTEPMHUUYECKHE PEeaKLUU; TeIUIOBOM »ddeKT peak-
UU; SIAPO aToMa, dDICKTPOHHBIN ClIOil aToMa, aTOMHasi OpOUTaIb,
panuyc aToMa, XUMHUYECKasl CBS3b, MOJISIpHAsl U HEMOJIIpHAasl KOoBa-
JIEHTHasl CBsI3b, HOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
coBas J10JIsA BellecTBa (IPOIeHTHas KOHIIEHTpalus) B pacTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHWYECKHUX ITO-
HATHH (cM . 1. 1) B IPUMEHSATH 3TH MOHSTHS IPHU OIMMHCAHUH BEIISCTB
" UX IPEBpallCHUI;

3) ucnoavzoeams XUMHUYECKYI0 CHUMBOJIMKY IJIsI COCTAaBJICHUS
(opmyr BemiecTB U ypaBHEHUH XMMHUYECKUX PEaKIINI;

4) onpedensims BaICHTHOCTh aTOMOB DJIEMEHTOB B OHMHAPHBIX COe-
JUHEHUAX; CTEHEeHb OKUCICHUS DJIEMEHTOB B OMHAPHBIX COCIUHECHHU-
sIX; TIPUHAUIC)KHOCTh BEIIECTB K OIpeNeIEHHOMY KJIacCy COEIUHE-
HUH 10 popMyJiiam; BUJI XUMHUYECKON CBsI3U (KOBaJICHTHAsl U MOH-
HasT) B HEOPraHUYECKUX COCJTNHEHUSX;

5) packpvieame cmwicn Tlepunoanueckoro 3axkona J1. 1. Menperne-
€Ba: JIEMOHCTPHPOBATh IOHHUMAaHHE IIEPHOJIUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKHUX DJIIEMEHTOB OT HX IOJIoKeHUs! B [lepuonuue-
CKOM cucTeMe; 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHUS, 3aKOHa ABOraJpo; onu-
cvleams U xapakmepuzogsams TabmuuHyo ¢opmy llepmonmdueckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3jINdaTh MOHATHS «TJIaBHas
noarpymma (A-rpymnma)» u «rmobounas noarpynna (b-rpynma)», ma-
Jple M OOJNBINNE IEPHUONBI; COOMHOCUMbL OOO3HAYECHHS, KOTOpHIE
nmerorcst B tabnune «Illepmonuueckas cucreMa XMMHUYECKUX 3JIe-
MmeHToB J[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsia sapa, oOuiee
YHCIIO 3JIGKTPOHOB M paclipeAelIeHHEe UX M0 JIEKTPOHHBIM CJI05IM);

6) xraccugpuyuposams XUMHYECKHE DIIEMEHTBI; HEOpPraHude-
CKHE BEIIECTBAa; XUMHUIECKHE PEaKIMH (110 YHUCIIy U COCTaBy yda-
CTBYIOIINX B PEAKIIUHU BEIISCTB, IO TEIIIOBOMY 3P HEKTY);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHYECKUE CBO-
CTBa BEIIECTB Pa3IMYHBIX KIIACCOB, MOJATBEPIKAasi OMHCAHUE MPUMeE-
paMu MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYSCKUX
peakuuii;

8) npoenozuposams CBOWCTBA BEUISCTB B 3aBUCHUMOCTH OT HX Ka-
YEeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMHUUYECKHUX TIpe-
BpAIICHUN B PA3JIMYHBIX yCIOBHUSIX;

9) sbluucassms OTHOCHUTEIBLHYIO MOJIEKYJSIDHYIO M  MOJISIPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XMMHYECKOTO 3JIEMeHTa 1o (op-
MyJ€ COEIMHEHHS, MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

10) npumensms OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJU3 U CUHTE3, CpaBHEHHE, 0000IICHHES, CUCTEMATU3AIHIO,
KiacCU(PUKALMIO, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBS3CH —
A4 U3YyYCHUA CBOMCTB BCIIECCTB M XHMHUCCKHUX peaKHHﬁ; €CTC-
CTBCHHO-HAaY4YHbIC MCTOJbI IMMO3HAHUSA — Ha6JIIO,Z[eHI/Ie, U3MEpPCHHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) credosams tipaBUIIaM MOJB30BAHHS XHMHUUYECKOM IMOCYJI0M U
J1abopaTOpHBIM O0OpPYJOBaHHEM, a TaK)Ke MpaBUJIaM OOpaICHUsSC
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHSMU MO BBIIMOJIHEHUIO
J1a00pATOPHBIX XUMUYECKUX OIBITOB MO IMOJYYSHUIO U COOHUPAHUIO
razoo0pa3HbIX BEIIEeCTB (BOAOpOJa M KHUCIIOPOJa), HIPUTOTOBICHHUIO
PacTBOPOB C ONpeAesIEHHON MacCOBOU Z0JI€l pacTBOPEHHOIO BEIIle-
CTBa; IUJIAHUPOBATh U MPOBOJAUTH XUMUUYECKUE IKCIEPUMEHTHI I10
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOIIbIO MHIAUKA-
TOpOB (JtakMmyc, (peHoadTaIenH, METHIIOPAHK U 1P .) .

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHUMHUYECKUX MOHSATHH: XHUMH-
YeCKHUU 3JIEMEHT, aTOM, MOJIEKyJla, HOH, KaTUOH, aHHUOH, IPOCTOE
BEIIECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTb, YJIEKTPOOTPHULIATEIb-
HOCTB, CTCIICHb OKHCIEHHS, XUMHUYECKasl PeakIusi, XUMHYECKas
CBSI3b, TCIJIOBOM 3 (PEeKT peaknu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, IJIIEKTPOIUTHUUECKAS JUCCO-
OUanys, peakind HOHHOTO OOMEHa, KaTajJu3aTop, XHMHYECKOe
paBHOBecHe, oOpaTUMbIe U HeOOpaTUMBIE PEaKIINH, OKUCIUTEIb-
HO-BOCCTAHOBUTENbHBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEINbD,
OKHCJIEHHE M BOCCTAHOBJICHHE, alJIOTpOonus, aM(pOTePHOCTb, XUMH-
qecKkasi CBsI3b (KOBaJICHTHAas, HOHHAsl, METaJJINYECKas ), KPpUCTaJI-
JauyeckKas peuéTka, KOppo3usi METAJUIOB, CILUIABbI; CKOPOCTh XUMU-
4eCcKOW peakluH, npeaenbHo gomycruMmasi koHnenrpauus (ITJK)
BEIIIECTBA;
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2) unnrocmpupogams B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIO-
HATHH (CM . 1. 1) ¥ IPUMEHSATH 3TH MTOHSTHS IPH OMMMCAHUH BEIIECTB
U UX TIpeBpalleHui;

3) ucnonvzoeams XUMHUYECKYHO CHMBOJIMKY IS COCTaBIICHUS
¢opMyII BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimv BaJCHTHOCTb U CTCHEHb OKHUCICHHUS XHUMHUYESCKHUX
3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOT'O COCTaBa; MPUHAJICKHOCTH
BEIIECTB K ONPeAeIEHHOMY KJIacCy COeIHMHEHU 1Mo (opMmyliaM; BUQ
XUMHUYECKOU CBsI3U (KOBaJICHTHAsI, HOHHAsI, METalJTNYecKasi) B He-
OpPTaHUYECKHUX COEJIMHECHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Ji€; XapaKTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COEIU-
HEHHUU, TUI KPUCTAJUINYECKON PEeIIETKH KOHKPETHOTO BELIECTBA;

5) packpvieamo cmuica Ilepuonudeckoro 3akona JI . V1. Menaene-
€Ba U JEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCLIGAMb U Xapaxkme-
puzoeams TaOMUUHYIO (Gopmy Illeprmommyueckoil CHCTEMBl XUMHUYE-
CKHuX DJICMCHTOB: pasjindyaTtb IIOHATHUSA «TrJj1aBHaAsA noarpyiumimia
(A-rpynna)» u «nobounas noarpymnna (b-rpymnna)», mansie u 60J1b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMEIOTCS B TIie-
puoauYecKkol TaOJIMIe, C YHUCJIOBBIMH XapaKTEpPUCTUKaMHU CTpoOe-
HHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sjapa, olliee
YHCIO BJICKTPOHOB M PAaCHpEneICHUE WX II0 IJICKTPOHHBIM CIIOSIM);
00bsicHsamMb 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB DJIEMEH-
TOB U UX COCI[I/IHCHI/Iﬁ B nmpecaciiax MaJiblX NMEPUOaO0B U TJIABHBIX IMOJ-
rpynI ¢ y4€TOM CTPOEHUSI X aTOMOB;

6) xraccuguyuposames XUMHUYECKHE DIIEMEHTBI, HEOpraHude-
CKHe€ BEIIIECTBA; XUMHUYECKHE peaKInu (110 YHUCIIy U COCTaBy yda-
CTBYIOIIIUX B PEAKIIHH BEIISCTB, IO TEIUIOBOMY (P PeKTy, 1o u3me-
HEHUIO CTEeTICHEH OKUCIICHUS XUMHUUIECKHUX JICMEHTOB);

7) xapaxkmepuszoeams (onucvieams) o0OMHE U cHelUPUUIECKHUE
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, NOJATBEPK-
Jasi OIIMCaHue NMPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYCCKUX peakunﬁ;

8) cocmaensims ypaBHEHUST DICKTPOITUTHYECKON THUCCOIAAIITH
KHCJIOT, HIeJIOUei U CoJiel; MOJHbIE U COKpalllEHHbIE YPAaBHEHUS pe-
aKIIMii TOHHOTO OOMEHA; ypaBHEHUSI PEaKIIMH, ITOATBEPIKAAIOIINX
CYLIECTBOBAaHUE TI'€HETUYECKOM CBSI3H MEXJYy BeIleCTBaAaMU pa3iand-
HBIX KJIaCCOB;

9) packpvieams CYUIHOCTh OKHCIUTEIBLHO-BOCCTAHOBUTEIBHBIX
peaKnuii IMoCpeCTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3THX
peakuuii;

10) npoecnozuposeams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHHUSI; BO3BMOXKHOCTH NPOTEKAaHUSI XUMHUYECKUX MpEeBpalleHun
B Pa3JIMYHBIX YCIOBUSIX;
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11) gwiuucnams OTHOCUTENBHYIO MOJICKYJSIDHYIO U MOJSPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOT'0 3JeMeHTa 1no ¢op-
MyJ€ COCIMHEHHS; MAacCCOBYIO IIOJIIO BEIIECTBa B PAacTBOPE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

12) credosams npaBuiIaM MOJb30BAHHUS XUMUYECKON MOCYAON H
mabopaTOpHBEIM OOOpYAOBaHMEM, a TaKXXe MOpaBMiiaM OOpaIeHUsC
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKLHUSMH IIO BBIIIOJIHEHHIO
J1aGOpaTOPHBIX XMUMHUYECKUX OIBITOB MO IOJIyYEHUIO U COOHUPaHUIO
ra3oo0pa3HbIX BELIECTB (AMMHAKa M yTIJIISKHUCIIOrO rasa);

13) npoeodums peakiind, MOATBEPKIAIOININE KAYECTBEHHBIN CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-
OpomMun-, nonua-, kapobouar-, ¢pocdar-, cUIUKaT-, Cyabdar-, TH-
JIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI U3yYE€HHBIX METAJIOB,
MIPUCYTCTBYIOIIHME B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

14) npumensms OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIM3 U CHUHTE3, CpaBHEHHE, 000OIISHNE, CHCTEMAaTH3AaIHIO,
BBISIBIICHUE HPUYUHHO-CJIEICTBEHHBIX CBS3€d — JUISI HW3Y4YCHUS
CBOMCTB BEHIECTB M XUMHUYECKHX PEaKIHi; €CTECTBEHHO-HAaYy4HBIC
MEeTOAbl MO3HaHUsA — HAOIIOACHWE, U3MEPEHHE, MOIEIHNPOBAHHUE,
SKCIIEPUMEHT (pealbHBIH U MBICIICHHBIN) .
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Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KNIACC

(2 4 B Hepento, Bcero 68 U, U3 HMX 3 4 — pe3epBHOE BpemA)

IlpyMepHbI€e TEMBI,
pacKpbIBamoIye JaHHbIH
pasjeJs nporpamMmsl,

U KOJINYECTBO 4acoB,
OTBOJAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaeprKaHue

OCHOBHbIE BH/bI A€SATEJTbHOCTH
oGyvyanumuxca

Paznen 1. HepBOl—la‘laJIbeIe XUMHYECCKHE ITOH

stus (20 1)

Tema 1. XuMuss — BakKHas
00J1aCTh €CTECTBO3HAHHUA U
NPaKTUYEeCKOH JesTebHO-
CTH YeJIOBeKa

59

IIpenmer xumuu . Ponp XMMHU B >KU3HU
yeroBeKa . XUMHUS B CHCTEME HayK .
Metoabl TO3HAHUSI B XUMHH .

Tena u BemjectBa . dU3nUeckue cBOICTBA
BELECTB . ArperarHoe COCTOSHHE
BemiecTB . UnCThIe BEIecTBa M CMECH .
CriocoObl paznernieHust cmeceit . dusznye-
CKHe U XUMHYECKHe siBieHus . [Ipnu3Ha-
KU ¥ yCJIOBHS TPOTEKAHUS XUMHIECKHUX
peaxiuii .

3HAaKOMCTBO C TIpaBHJIaMH OE€30MacHOCTH
" ipuéMaMu paboThl B XUMHYECKOI
mabopaTopuu .

JleMoHCcTpanuu

1. JlaGopaTopHoe 00OpyIOBaHHE

2 . PaznuuHble BUALI XUMUYECKOM

ITOCY JIBI .

6 PackpbpIBaTh CMBICT H3Yy9aeMBIX
TOHSITHH .

6 PackpbIBaTh poib XUMHUH B IIPUPOJE U
JKU3HU 4YeJIoBeKa, €€ CBA3b C APYTruMU
HayKaMH .

6 PaznuuaTh 4yuCTHIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOIHBIE CMECH .

6 PaznmmuaTe ¢QU3MYECKHE W XHUMUUIECKHE
SIBJICHUSI .

6 OnpenesnsaTh MPU3HAKA XUMHYECKUX
peakmui 1 yCIOBUSI UX MPOTEKAHUS .

6 CrneoBaTh IIpaBUjIaM I10JIL30BaHU
XAMHUYECKOW MOCYI0H 1 J1abopaTOPHBIM
0o0opyZIoBaHUEM, a TaK)XKe MpaBUiIamM
oOpallleHUsI ¢ XUMHUYCSCKUMH BEIlle-
CTBaMH B COOTBETCTBUHU C HHCTPYKIIUSI-
MH 10 BBITIOJIHEHHUIO NMPAKTHUYECKUX
pabort.
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3. O6pasibl BELIECTB .

4 . CriocobslI pazaenieHust cmecent (Ppuiib-
TpOBaHHE, BhIIAPUBAHUE, TUCTUILIS-
U, XpoMaTorpadus) .

JlaGopaTopHble M NMpaKTHYecKHue
pa6oThl

Jlabopamopnuvie onvimsi.:

Ornucanne GU3HUECKUX CBOMCTB BEILECTB .
Paznenenne cMecHn ¢ MOMOIIBIO MarHMTA .

Tlpaxmuueckue pabomeol:

Ne 1. IlpaBuna pabotel B snabopaTopuu
U TIpuéMbl oOpaleHus ¢ J1abopaTOPHBIM
000pyIOBaHUEM .

Ne 2. Pa3znenenue cmeceii (Ha mpumepe
OYHCTKH OBAPEHHOM COJIN)

6 IInanupoBaTh U NPOBOJUTH XUMHUYE-
CKHUH DKCIIEPUMEHT 110 U3YUECHUIO U
OnMcaHuIo (GU3NISCKUX CBOHCTB
BEIIECTB, CIOCOOOB pa3eeHHs cMecei
BEILECTB .

6 Mcrionp30BaTh NPHU BBITTOJTHEHUHU
y4eOHBIX 3aJaHUI U B IIpoliecce
HCCIIeJ0BATENIbCKON NEITEIbHOCTH
Hay9IHO-TOIYJISIPHYIO JIUTEPaATy Py
XUMHYECKOI'0 COAEp>KaHMs, CIIPaBOU-
HBIE MaTepHalbl, pecypcsl MHTepHETA .

6 BricTpauBaTh pa3zBEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMamio u3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pHUaIOB, IPAMOTHO UCIIOJIb30-
BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH

Tema 2. BemectBa
M XMMUYeCKUe peaKIuu
(15 9)

ATOMBI 1 MOJIEKYJBI . XUMUYECKHE
9JIEMEHTHl . 3HaKU (CHMBOJIBI) XHUMHYE-
CKHX 3J€MeHTOB . [IpocThie 1 cI0XKHbBIE
BEIIECTBA . ATOMHO-MOJIEKYIIIPHOE
y4eHHE .

Xumunueckas Gpopmyia . BaneHTHOCTB
aTOMOB XMMMYECKHUX DJIEMEHTOB . 3aKOH
MOCTOSIHCTBA COCTaBa BeniecTs . OTHOCH-
TelabHas aToMHas Macca . OTHOcUTeNnbHas
MoOJIEKyJsipHas Macca . MaccoBast 10715
XAMHYECKOTO 3JIEMEHTa B COSUHEHHH .
du3nueckne U XUMHYECKHE SIBICHUS .
Xumunueckass peaxknus . IlpusHaku

1 YCJIOBHUSI NMPOTEKAHUS XUMHYECKUX
peaxkuuii . XuMHUYECKUE YPaBHEHMUS .

6 IIpuMeHsITh €CTECTBEHHO-HAy THBIE
METOABI TO3HAHUS (B TOM YHCIIE
HaOIIONeHNEe, MOIETNPOBaHUE, DKCIIe-
PHMEHT) U OCHOBHBIE OIlepaluu
MBICJIIUTEIBHOMN AesITeIbHOCTU (CpaBHE-
HHUE, KJacCUPUKAIN) U U3yUCSHHUS
BEIIECTB U XUMHUYECKUX PEaKIUii .

6 PackpbIBaTh CMBICII U3Y4aeMBbIX
MOHSTUH U 3aKOHOB M NPUMEHSTH 3TH
MOHSITHUSA IIPU OIHMCAHUU CBOICTB
BEIIIECTB U UX MPEeBPAIICHUH .

6 Paznmmuats pusndeckre U XUMHIECKHE
SIBJICHUSI, OOBSICHATDH X CYIIHOCTB C
TOYKH 3PEHUSI ATOMHO-MOJIEKYISIPHOTO
YUEeHHS .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

TWnbel XUMHUYECKUX PEAKIHi (COeTHHE-
HUsI, pa3I0KCHUsI, 3aMEIIICHUsI, OOMEHa) .
3aKOH COXpPaHEHHUS MaCCHI BEIIECTB .

M . B . JJoMOHOCOB — yYE€HBIH-IHIIUKIIO-
MEeIUCT .

JleMoHCcTpanuu

dusndeckue sBICHUS (pacTUpaHUe
caxapa B CTyIKe, KUIICHHE W KOHJCHCa-
LMsI BOABI U T. JT.) .

Xumudeckue siBiaeHUs1 (TOPeHHE CBEYH,
pas3iiokeHue caxapa, B3auMOJICHCTBHUE
CEpHOM KHUCJIOTHI C XJIOpUIOM Oapwus,
pasnoxxenue runpokcuna meau(ll), B3a-
UMOJICHCTBHUE Keje3a C Cepoi, B3auMO-
eHiCTBHUE JKejie3a C paCTBOPOM COJIHA
meau(1l)).

OmnBbIT, WITIOCTPUPYIOLIHUM 3aKOH cOXpa-
HEHUSI MAcCCHI .

JlabopaTopHble U NPaKTH4YeCKHe PaGoThl
JlabopamopHhuele onvimuwi:

[Ipumepsl Hpu3NUECKUX SIBICHUH (ILT1aB-
JICHUE BOCKA, TassHUE JIbJA) .

6 OnpenensiTe NPU3HAKU XUMUUECKUX
peakumii, ycIoBHUsSI HX NPOTEKAHUS .

6 OOBSICHITH CYIIHOCTH (PU3UIECKUX U
XMMHYECKHX SIBICHUN C TOYKH 3PSHHUSI
aTOMHO-MOJIEKYJISIPHOTO YUEHHS .

6 KitaccupunmpoBaTs XUMHUYECKHE
peakumu (110 YUCIy M COCTaBy pearupy-
FOIUX U 00Pa3yIOMINXCs BEIISCTR) .

6 CocTaBisaTh (GOPMYJIBI OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH WM OIPEACISITH
BJIEHTHOCTH 1O (hOpPMYJIaM BEIECTB .

6 PacctaBiaTe k03 PUIIHESHTHI B ypaBHE-
HUSX XUMHYIECKUX PEAKITUH .

6 CneroBaTh IIpaBUJIaM MOJIb30BaHUS
XHUMHUYECKOH OCYI0H 1 JTaGopaTOpHBIM
o0opyoBaHMEM, a TAKXKE MIPaBUIIAM
o0palieHusl C BelIeCTBaMH B COOTBET-
CTBHU C HHCTPYKIIUSIMH I10 BBITIOTHE-
HHIO JTAOOPATOPHBIX XUMHUYSCKUX
OTIBITOB .

6 Vcrionp30BaTh P BEITTOJTHEHUHN
yIeOHBIX 3aJaHHI U B IIpoIlecce
HCCJIEIOBATENIbLCKOM NesITEeJIbHOCTH
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ITpuMepbl XUMUUYECKHUX SIBIICHUMN
(TIpokayMBaHNEe MEITHOW IPOBOJIOKH,
B3aUMOJICHCTBUE MeJIa C KHUCIIOTOH) .
Mopaenu aTOMOB U MOJIEKYI .

Boviuucnenun

— OTHOCHUTEJIBHON MOJIEKYISIPHOM
MAacchl BEIIECTB;

— MacCOBOH JOJIU XUMHUYECKOTO IJIEMEH-
Ta 1o GopMyJie COCTUHCHHUS

HAy4HO-IOIYJISIPHYIO JTUTEPATYPY
XMMHUYECKOTO COJIEpKaHUsI, CIIPABOY-
Hble MaTepHuaibl, pecypchl MHTEepHeTa .

6 BricTpauBaTh pa3BEpHYThIE IUCBMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHGOPMAIUIO U3 YYEeOHHUKA U CIIPAaBOY-
HBIX MAaTE€pHUAaTIOB, IPAMOTHO UCIIOJIb30-
BaTh U3YYEHHBIN NOHATUWHBIA annapar
Kypca XUMHUH

Pa3zgesn 2. BaxxHeillmue mpeAcTaBUTEIN HeOpraHU4Yeckux BemecTB (30 u)

Tema 3. Bo3ayx. Kuciopoga.
IMoHsaTHe 06 OKCHUAAX
(59)

Bo3myx — cmecsh razos . CoctaB Bo3ayxa .
Kucnopon — 37eMeHT U IpocToe Bele-
ctBO . O30H — ajuloTponHas MoauduKa-
uusi Kuciopoaa . HaxoxkaeHue Kuciopo-
n1a B mpupoje, pusznueckre u Xumude-
CKHe CBOWCTBa (peaKuy OKUCIICHHUS,
ropeHue) . YCJIOBHUSI BOSHUKHOBEHUS U
MpeKparieHus: roperus . [loustre

00 oKcHIax .

CriocoObI MOJTy4YeHHUsT KUCIIOpoJia B
J1ab0paTOPUH U MIPOMBIILICHHOCTH .
IMpumenenue kucmopoaa . Kpyrosopor
KHCJIOPO/a B IIPUPOJE .

TennoBoit 3pPerT XumMuIecKol peak-
U, TIOHSITHE O TEPMOXUMUYECKOM
YPaBHEHHUH, PK30- U YIHIOTCPMHUYCCKHUX
peaKusix .

6 PackpbIBaTh CMBICIT H3y4aeMBbIX
MIOHATUH U MPUMEHSTH 3TH MOHSITH
IIPY OIMCAaHUM CBOWCTB BEIISCTB U UX
OpeBpalleHui .

XapakTtepru3oBaTh (OIHCHIBATH)

cocTaB BO3/yXa, (pu3ndeckre u Xu-

MHYECKHE CBOMCTBA KUCJIOPO/Ia,

CcocoOBI ero IMoJIy4eHHUs], IPUMEHEeHNE

¥ 3HaUCHUE B IPUPOJE U KU3HU

YeJIoBeKa .

6 CpaBHHBaTh PEaKLMH TOPESHUS U
MEJICHHOTO OKHCIICHHS .

6 CobOupaTh pUOOPHI 1T TOITYyISHUS
KHUCJIOpoaa (BRITECHEHHEM BOBI U
BO3/yXa) .

6 Pacrno3HaBaTh ONBITHBIM IIYyTEM
KHUCJIOpPOJ .

o
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIMYeCTBO 4YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Tomnuso (HedTH, yroias U MeTaH) .
3arpsi3HEHHUE BO3yXa, CIIOCOOBI €ro
MpeIOTBpalIeHus . Y CHIICHHE TapHUKO-
BOTO 3 (ekTa, pa3pylieHrne 030HOBOTO
cyo9 .

JleMoHCcTpanuu

BzaumonetictBue pocdopa, cepsr

U JKeJie3a C KHCIOPOAOM (BO3MOXKHO
HCIIOJIB30BAHHUEC BI/I,HCOOHLITOB) .
OrmpeziesieHne COAEp)KaHUs KHCIOpOoaa
B BO3AyX€.

OmnBITHL, TEMOHCTPHUPYIOIINE yCIIOBHS
BO3HUKHOBEHUSA U NPEKpPAIICHUS
TOPEHHH .

JlaGopaTopHble U MpaKTUYeCKHe
pa6oThbl

Jlabopamopnuviil onvim:

O3HakoMIIeHHE ¢ 00pa3aMu OKCHJIOB .
IIpakmuueckas paboma:

Ne 3. INomydenue u cobupaHue KHCIOPO-
J1a, N3y4eHHE eT0 CBOHCTB .

6 VIcriosib30BaTh XUMHUYECKYIO CHMBOJIU-
Ky IIst cocTaBiieHusi (OpMYI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUU XUMUYE-
CKHX PEaKIHi C y9aCTHEeM KHCIOPOa .

6 OOBACHSITH CYIIHOCTb DKOJIOTHYECKUX
npo6ieM, CBSI3aHHBIX C 3arps3HCHHEM
BO3/yXa.

6 CrnenoBaTh IpaBuiaM 6e3omacHoil pado-
ThI B 1a00paTOPHUHU MIPH MCITOJIHL30BAHUHU
XUMHUYECKOH MOCYIbI B 000PYyIOBaHHUS,
a Tak)Ke mpaBUJIaM OOpaICHUS C
TOPIOYHMH BEIIECTBAMU B OBITY .

6 TLitaHUPOBaTh U OCYIISCTBIISITH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MPOBOJANUTH HAOIOICHUSI, ICIaTh
BBIBOJBI 10 Pe3yJIbTATaM JKCIIEPH-
MCHTA .

6 YuacTBOBaTb B COBMECTHOU padoTe
B rpymIe .

6 lcrnonb30BaTh NPU BBINIOJIHEHUHU
y4eOHBIX 3aIaHUi U B IIPOIEcce
HCCIeN0BATEILCKON ASSTESIIbHOCTH
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Botuucnenus

— MOJIEKYJISIPHOM MacChl KHCIIOPOaa

M 030HA Ha OCHOBAHWU aTOMHOM MacChI
XUMHYECKOIO dJIEMEHTA

Hay4HO-IOIYJISIPHYIO JIUTEpaTypy
XMMHUYECKOT'0 COJIEpKaHUsI, CIIPABOY-
Hble MaTepuaisl, pecypcsl MHTepHeTa .

6 BeicTpauBaTh pa3BEPHYTHIC IUCEMEHHBIC
M YCTHEIE OTBETEHI C OITOpoii Ha nH(popma-
U0 M3 y4eOHUKA U CIIPaBOYHEBIX MaTe-
pHaJIOB, TPAaMOTHO UCHOJIb30BATh U3YUYCH-
HBIA NOHATUMHBIN annapaT Kypca XUMHUH

Tema 4. Bogopoga.
IloHATHE 0 KHCIOTAX
M COJISIX

(59

Bomopoa — 3JIeMEHT M IPOCTOE Belle-
ctBO . Haxoxxnenue B npupoze, pusude-
CKHE U XMMHYECKHEe CBOWCTBA (Ha
IIpUMepe B3anMOJICHCTBHS C HEeMeTaJlIa-
MH ¥ OKCHUJAMHU METaJIOB), IPUMEHE-
HUE, CITOCOOBI MOJIY4YCHUS .

[ToHsITHE O KHCIIOTAaX U COJSIX .

JleMoHCcTpanuu

[Nomyuenue, cobupaHue 1 pacio3HaBa-
HHE BoAgoOpoa .

lopenue Bomopona .

BzaumoaelicTBre BOgOposa ¢ OKCHAOM
menu(Il).

JlaGopaTopHble U MpaKTUYeCKHe
pa6oThbl

Jlabopamopnwiii onvim:

BzanmopeiicTBUe KHCIIOT C METaUIaAMHU .
Tlpaxmuueckas paboma:

Ne 4 . Tlomydenue u cobupanue Bogopona,
HU3ydeHHE eTO CBOHCTB .

6 PackpbpIBaTh CMBICI U3Y4aeMbIX ITOHS-
TUH ¥ IPUMEHSITH 3TH ITOHSITHUS IIPA
OIHMCaHUU CBOMCTB BELIECTB U UX
npeBpalleHui .

6 XapaKkTepu3oBaTh (OMMCHIBATH)
(uznueckue n XMMHUYECKHE CBOMCTBA
BOZOPOJA, CIIOCOOBI €ro MOydeHHS,
IIPUMEHEHHE .

6 Cobupath npuOOp 1151 MOYUYSHHs BOJIO-
pona.

6 VMcrionp30BaTh XUMHYECKYIO CHMBO-
JINKY JJISI COCTaBIICHHS (OpMyIT
BEIIIECTB, MOJIEKYJISIPHBIX ypaBHEHUN
XUMHYIECKUX PEAKIINH C yIacTHEM
BOJIOPOJIA .

6 CnenoBaTh npaBujiaMm 0€30IMacHOU
paboThI B 1a00paTOPUH IIPU UCTIONb-
30BaHUM XMMHUYECKOH moCcyabl U
o0opynoBaHUs, a TAK)Ke IpaBUIaM
oOpaImieHus ¢ TOPIOYNMHU BEIIECTBAMHU
B OBITY .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIMYeCTBO 4acoB,
OTBO/IMMOE HA UX U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Bovltuucnenus

— MOJICKYJISIPHOI Macchl BEIIECTBA Ha
OCHOBAaHHHM aTOMHOM MacChl XUMHUYeE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMUYCCKUE DKCIICPUMCHTHI,
MPOBOINUTEH HAOJIOICHUSI, IeJIaTh
BBIBOJIBI I10 PE3yJIbTaTaM SKCIICPUMEHTA .

6 Y4yacTBOBaTh B COBMECTHOH paboTe B
rpymme

Tema 5. KosinyecTBeHHBIE
OTHOIIIEHUSA B XUMHUH
(49

KonuuectBo BemectBa . Monb . Moutsip-
Has Macca . 3akoH ABorazupo . Moisip-
HBII 00BEM Ta30B . Pacu€Tsl Mo xuMmuue-
CKHM YPaBHEHHSM .

JleMoHCcTpanus
OO0pasIipl BEIIECTB KOJIUYSCTBOM 1 MOJIB .

Buviuucnenusn

— 00BEMa, KOIMYeCcTBa BEIeCTBa ra3a
10 €ro U3BECTHOMY KOJIMYECTBY Bellle-
CTBa WM 00BEMY;

— 00BEMOB Ta30B MO yPAaBHEHUIO
peaKkIiu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIIEHUH ra30B

6 PacKpbIBaTh CMBICIT H3y4aeMBbIX
TMOHATAN U NPUMEHSTH 3TU HMOHSITHUS,

a Tak)Ke M3y4YeHHBbIE 3aKOHBI U TEOPUU
JUTSI peIIeHHs] pacdETHRIX 3a7ad .

6 BBIYUCIISITE MOJISIPHYIO MacCy BEIISCTB;
KOJIMYECTBO BelllecTBa, 00bEM rasa,
Maccy BEIIeCTBa;

6 IIpoBOIUTE pacyu€ThI IO YPAaBHEHUSIM
XUMHYECKHX peaKIHii: KOJIUIEeCTBa,
00b€Ma, Macchl BEIIECTBA IO U3BECTHO-
My KOJIMYeCTBY, 00BbEMY, Macce peareH-
TOB WJIM HIPOAYKTOB PEAKIIUH .

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OTIOPOI Ha MH-
popmarmio n3 ydeOHUKa U CIIPAaBOYHBIX
MaTepHaJIOB, TPAMOTHO HCIIOJIB30BaTh
M3Yy4YEeHHBIN MOHITUWHBIN anmapar
Kypca XUMHHU
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAaHUAX
(CRY)

duznueckre CBOMCTBA BOABI . AHAIIN3
U CUHTE3 — METOJbl U3yYEHHsI COCTaBa
BOJIBI .

XHUMHUYECKHUE CBOMCTBA BOJIBI

(peaknuu ¢ MeTalJIaMH, OKCHUIAMU
METAJIOB U HEMETAJLJIOB) .

CocraB ocHoBaHwii . [ToHsITHE 00 HHIK-
KaTopax .

Bopa xak pactBoputens . PactBopst .
PactBOopuMOCTh BemiecTB B BOJE .
HacelmienHble 1 HEHACHIIICHHBIC
pactBOpBI . MaccoBas oSl BEIISCTBA B
pactBope .

Ponw pacTBOpOB B mpupoAe U B )XKU3HU
4yesoBeka . KpyroBopot BOJibI B IIPUPOJE .
3arpsizHeHHe TPUPOAHBIX Boxa . OxpaHa
U OYUCTKA MPUPOJHBIX BOJ .

JleMoHCcTpanuu

DIIEKTPOJIN3 BOJBI; CUHTE3 BOJIBI;
B3aMMOJIEICTBHE BOABI C METAIIAMU
(Na, Ca) (BO3MOXXHO HCITOJIb30BAHHUE
BHUJICOMATEPHAIIOB) .

PacTBopenue BeiecTB ¢ pa3InyHON
PacTBOPUMOCTBIO .

HccnenoBanne pacTBOpOB KHUCIOT U
IIeJI09el ¢ IMOMOIIBI0 WHIUKATOPOB .

JlabopaTopHble U NpaKTUYECKHUE
pa6oThl

Ilpaxmuueckas paboma.:

Ne 5 . IIpuroroBieHne pacTBOPOB C
ornpener€HHON MaccoBOM nosiel pac-
TBOPEHHOTIO BEIIECTBA .

6 PackpbIBaTh CMBICIT H3yJaeMBbIX
MMOHATUH U MPUMEHSTH 3TU MOHSITUS
IIPU ONHCAaHUH CBOHCTB BEIIECTB U UX
OpEeBpaALLEHUM .

6 XapaKkTepu30BaTh PU3UIESCKUE U
XUMHUYECKUE CBOMCTBA BOABI, €€ pOJIb
KaK pacTBOPHUTENS B IPUPOIHBIX
npoIeccax .

6 COCTaBIISITh yPaBHEHHS] XUMHUYICCKUX
peaKknuii ¢ y4acTHeM BOJBHI .

6 OOBSICHATH CyITHOCTbH DKOJIOTHYSCKUX
po6JIeM, CBSI3aHHBIX C 3arpsi3sHEHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OYNCTKHU
BOJKBI OT IIpUMeceii, Mephl 10 OXpaHe
BOJ OT 3arpsi3HCHUSI .

6 IT;maHnpoBaTh M OCYIIECTBIISATH Ha
MPaKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOICHHUS, 1€ 1aTh BbI-
BOJKBI I10 pe3ybTaTaM dKCISPUMEHTA .

6 CrnemoBaTh mpaBHJIaM 0€30MacHOM
paboThI B 1a60paTOpPUU MIPU UCIIOIB30-
BaHWM XMMHYECKOW MOCYJBI U 000pya0-
BaHUA .

6 IIpoBOIUTH BBIYUCIEHUS C MPUMEHEHU-
€M TIOHATHSI «MAaccoBasi JIOJIsl BEIIeCTBa
B PacTBOpe» .

6 Vcrionp30BaTh MPHU BHITTOJTHEHUHN
y4eOHBIX 3aJaHU{ U B IIpoliecce
HCCIIeJOBATEIIHLCKON NeATEIbHOCTH
Hay9IHO-TIOIYJISIPHYIO JINTEPaTypy
XUMHYECKOTO COJIEP KaHUs, CIIPABOU-
HBIE MaTepHaibl, pecypcsl HTEepHeTa .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO 4acoB,
OTBO/IMMOE HA UX U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Bovltuucnenus
— C MCIIOJIb30BaHUEM ITOHSATHS «MaCCO-
Basi JOJIsI BEILIECTBA B paCTBOPE»

6

BricTpauBaTth pa3BEpHyThIE MIUCbMEH-
HBIE U YCTHBIE OTBETHI C OMTOPOI Ha
uHpopManuio u3 yueOHUKa U CIpaBO4-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHUH

Tema 7. OCHOBHBI€E KJIACChI
HeopraHu4ecKux
coeAHEeHU

(119

Knaccudukamus HeopraHU4ecKux
COEIUHEHUH .

OKCHIIBI: COCTaB, KJacCU(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
Hecoseobpa3yronue), HOMEHKJIaTypa
(MeXayHapoaHasi Y TPUBHAJIBHAS) .
ITonyuyeHue u XumMHuecKrue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB .

OcHOBaHUS: COCTaB, KJaccUPUKaLms,
HOMEHKJIaTypa (MeXIyHapogHasT 1
TpUBHAJIbHAS), GUIHISCKUE U XUMHUEC-
CKHE CBOHCTBA, CLIOCOOBI MOJIyUYECHUS .
KucnoTsl: cocTaB, Ki1accupUKaIuys,
HOMEHKJIaTypa, GU3HISCKUE U XUMHYC-
CKHeE CBOMCTBA, CIIOCOOBI NOJIYUYESHUS .
Psii akTUBHOCTHU METAJIJIOB .

6

6

6

Knaccudumnuponars n3zydaemblie
BEIIECTBa 110 COCTaBY U CBOHCTBaM .
CocTaBisTh (OPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBaHHI, COJICH M Ha3bIBaTh
UX 0 MEXIyHapOJTHOM HOMEHKJIA-
Type .

IIpornoszupoBaTh CBOMCTBA BEILIECTB Ha
OCHOBE OOINX XUMHUIECKUX CBOHCTB
HW3YYEeHHBIX KJIACCOB/TPYII BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .
CocTaBisITh MOJIEKYJISIDHBIC YpaBHE-
HUS peaKLnil, WITIOCTPUPYIOIIMX
XAMHYECKHE CBONCTBA U CIOCOOBI
TIOJIyYSHHS BEIIECTB U3y9YEHHBIX
KJIACCOB/TPYMII, & TaK)XXe MOATBEPKIa-
OMIUX r’€HETUYCCKYIO B3aNMOCBA3b
MeXIy HUMHU .
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Coinu (cpenHue): HOMEHKIIaTypa,
CIIOCOOFHI MOJIy4YeHHUsI, B3anMOieficTBUE
coJel ¢ MeTaJlsIaMH, KUCIIOTAMHU,
IIeJI09aMH U COJISIMH .

T'eHeTmdeckast CBSI3b MEXIy KIIaCCaMH
HEOPraHWYECKUX COCTUHEHUH .

JleMoHCcTpanuu

OOpa3Ipl HEOPraHNIECKUX BEIIECTB
pa3IMYHBIX KJIACCOB .

BsaumopeiictBue pactBopa cepHOM
kucioTsl ¢ okcuaom menu(Il) .

Peaknus HelTpanuszauum .

BriTecHenne ogHOro Meramia IpyruM U3
pacTBOpa CoOJu .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsI

Jlabopamopnvie onvimoi.
B3aumopeicTBrue KHUCIOT ¢ METaJIJIAMU .
IlonyuyeHnrne HepacTBOPUMBIX OCHOBAHUH .
B3aumopeiictBue HepacTBOPHUMBIX
OCHOBaHMH C KUCJIOTaMHU .

Pasznoxxenue runpoxcuna meau(Ill) npu
HarpeBaHUH .

Ilpakmuueckas paboma.

Ne 6 . PenieHue skcnepuMeHTaIbHBIX
3amad 1Mo reMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COSTUHCHUID .

Boiuucnenun
— TI0 YpaBHEHUSAM XUMHUYECKUX peakIuii

6 IIpon3BOAUTE BBIYMCICHHUS IO ypaBHE-
HHSIM XUMHYECKHX PeaKIui .

6 IImanupoBaTh U OCYIIECTBIATH Ha
MPaKTUKE XUMUUYECKHUE SKCIIEPUMEHTHI,
IIPOBOJUTE HAOIIONEHNSI, J1eJIaTh
BBIBOJIBI 11O PE3YJIbTaTaM SKCIIEPUMEHTA .

6 CiienoBaTh IIpaBIIIaM O€30MTaCHON
paboTe! B 1a00paTOpUH IPU UCIIOIB30-
BaHWW XMMHYECKOW MOCYIBI U 000pyao-
BaHUA .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIbCKON NeATEIbHOCTH
Hay4HO-NIOIIYJISPHYIO JIUTEPATypy
XUMHYECKOI'0 COAEp>KaHUs, CIIPaBOU-
HbIE MaTepuansbl, pecypcsl IHTepHeTa .

6 BricTpauBaTh pa3BEpHYThle IUCbMEH-
HBIE U YCTHBIE OTBETHI C OITOPOii Ha
nHpopMarnio u3 ydeOHHUKa U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YyYE€HHBIN NOHSITUNHHBIN anmapar
Kypca XUMHHU
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Paspaen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeH e 1eeBa.
CTpoeHMe aTOMOB. XMMHU4YecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 u)

Tema 8. [lepuoanyeckuit
3aKkoH M [lepuognyeckas
cuCTeMa XMMUY€eCKUX
asiemeHToB /1. U. MeHgee-
eBa. CrpoeHue aToma (7 u)

[TepBBIe NONBITKY KJIACCU(DHUKAIINH
XAMHYECKHX 31eMeHTOB . [TonsaTue o
rpyInnax CXOJHBIX JIEMEHTOB (ILIe104-
HbIE U I1E€JI0YHO3EMEJIbHbIE METAJLIBL,
TaJIOreHbl, HHEPTHBIE T'a3bl) .

DIJIeMEeHTEI, KOTOpbIe 00pa3yIoT
aMdOTepHBIE OKCHIBI ¥ THAPOKCH/IBI .
Ilepuoanueckuii 3akon u Ilepuonu-
JecKas CHCTeMa XHMHYECKHX 3JIEMEHTOB
JI. 1. Menneneesa . [lepuoasl, rpynisl,
noArpynnel . @PU3NYECKU CMBICHT
MOPSITKOBOTO HOMEpPA 3JI€MEHTa, HOMe-
pOB Ieproja U TPyIIIHI .

Ctpoenne atomoB . CocTaB aTOMHBIX
sinep . 3oTomsr . OnexTpons! . CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xuMHuUecKux 37eMeHTOB [leproanye-
ckoit cuctemsl [[ . 1. Menneneesa .
XapaKTepuCTUKa XMMHUYECKOTO 3JIEMEH-
Ta MO ero nosioxeHuro B Ilepuonmyeckoit
cucteme /[ . 1. Menneneena.

6 PackphIBaTb CMBICI IEPHOINYSCKOTO
3aKOHa .

6 IToHnMaTk cylecTBOBaHHE IIEpHOANIC-
CKOW 3aBHCHMOCTH CBOWCTB XUMUYeE-
CKHUX 3JICMEHTOB (M3MEHECHHUE PaInyCOB
aTOMOB U AJIEKTPOOTPHULIATESIILHOCTH)

Y UX COSIMHEHHI OT MOJIOXKEHHUSI B
TIEPUOTUYECKON CUCTEME M CTPOCHUS
aToma.

6 YCcTaHaBJIMBATh CBSI3b MEXY ITOJIOXKE-
HHEM 3JIEMEHTa B MIEPHUOIUYCCKOM
CHCTEME U CTPOSHHEM ero aToma (COCTaB
U 3apsn siapa, o0lIee YHCIIo 3JIEKTPOHOB
M pacupeieSIeHHe UX M0 3JIEKTPOHHBIM
CIIOSIM) .

6 IIporuo3upoBaTh XxapakTep U3MEHECHUS
CBOWCTB 2JIEMEHTOB U UX COCIMHEHUU I10
rpymnmnam u nepuogam Ilepuonnyueckoit
CHCTEMBI .

6 XapakTepHu3oBaTh XUMHYSCKHUE DJIEMEH-
THI IEPBBIX TPEX NEPUOIOB, KAJIHS,
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3naueHue Ilepuonuyeckoro 3akoHa

u Ilepuoauyeckoi CUCTEMBl XUMUYE-
CKHUX 3JIEMEHTOB JUISl PA3BUTHUS HAYKU U
npaktuku . 1. 1. MeHneneeB — yuéHbIH,
TIe1aror U rpa<aHuH .

JleMoHCcTpanuu

KopoTkonepronHass u JUTHHHOIICPHOI-
Hast Gopmel [lepuonudeckoii cUCTEMBI
xuMudeckux anemeHToB J[ . 1. Mennene-
eBa.

O3HakoMJICHHE C O0Opa3liaMH METaJLIOB
Y HEMETAJJIOB .

JlaGopaTopHble U MpaKTHYeCKUe
pa6oTsl

JlabopamopHnuiii onvim:
BsaumoneiicTBue ruipokcHuaa IUHKA C
pacTBOpaMu KMCJIOT U LIeIouel

KaJbllisg MO UX ToyiokeHuio B Ilepuo-
nguueckoi cucteme [l . 1. Menneneena .
6 CrnegoBaTh mpaBmiIaM Oe3ommacHou pado-
TBI B J1aOOpaTOpPUHM IIPH HCIOJIB30BAHHH

XAMHYECKOH IMOCYyIbl M 000pyAOBaHUS .

6 BricTpauBaTh pa3zBEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuio U3 ydeOHHUKa U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH .

6 Vcrionp30BaTh P BBHITTOJTHEHUN
y4eOHBIX 3aJITaHUN TEKCTHl Yy4eOHUKA,
crupaBouHble MaTepuainsl (Ilepuonuae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa, TaOJIHUILy PAaCTBOPH-
MOCTHU KHCJIOT, OCHOBAaHUH U coJiel B
BOJIE, JIEKTPOXUMHUYECKUH PsiJT
HAIPSHKCHUH METaJIJIOB) .

6 VMcrionp30BaTh MNP BHITTOJTHEHUHN
y4eOHBIX 3aJTaHUH U B IpoOILIecce
HCCIIeJOBATEIILCKON e TEIbHOCTH
Hay9IHO-TIOIYJISIPHYIO JINTEPATy Py
XHUMHYECKOr0 COJIePIKaHUsI, CIIpaBOU-
HBIE MaTepHaibl, pecypcsl HTepHETA

Tema 9. XuMHUYecKasi CBSI3b.
OKHUC/IUTE/IbHO-BOCCTAHOBU-
TeJIbHbI€ peaKIum

(CRY)

DIEKTPOOTPUIIATEILHOCTh aTOMOB
XUMHYECKUX DJIEMEHTOB .

Xumuueckas cBsI3b (MOHHasI, KOBAJICHTHAs
TIOJISIpHAST M KOBAJICHTHAS HETIOJISIPHAS) .

6 PackpbIBaTh CMBICIT H3y4aeMBbIX
HOHSITHH .

6 OmpenensiTh BUJ XUMHUYECKOU CBSI3U
B COEIMHEHHH .
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OrxonuaHnue maoi.

IIpuMepHbIe TEeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/bI JeATEeJTbHOCTH
oGyvyamomuxcsa

CTerneHb OKUCICHUS .
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
peakuuu (OBP) . Ilpomecchl OKuUCICHHS
Y BOCCTaHOBIJICHUA . OKHCIUTENH 1
BOCCTaHOBUTEJIH .

JleMOoHCcTpanuu
OKHUCIINTEIILHO-BOCCTAHOBUTENLHEIE
peakuu: TOpeHue, PeaKIuu pa3iaoikKe-
HUs1, COCAUHCHUS

6 Ornpenensars CTeeHb OKUCICHUS
XHUMHUYECKOT0 3JEeMEeHTa 1o (opMmyiie
€ro COeJINHECHUS .

6 OmpenersiTh 2JIEMEHT (BEIIECTBO) —
OKHCJIUTEIb U 3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBHTEIIb .

6 OOBSICHITH CYIIHOCTH IIPOIIECCOB
OKHCJICHUSI U BOCCTAHOBJICHUS .

6 COCTaBIISITh JICKTPOHHBIN OanaHC C
y4ETOM YHCJIa OTAAHHBIX M MPUHSITHIX
3JIEKTPOHOB .

6 CocCTaBJIsITh ypaBHEHHE OKHCIUTEIb-
HO-BOCCTaHOBHUTEIBHON PEaKIIHH .

6 Vcrionp30BaTh OPYU BHITTOJIHSHUH
y4eOHBIX 3aJlaHUN TEKCTHI YIeOHUKA,
CIpaBOYHBIE MaTepHaibl (IIEPHUOIHIe-
CKYIO CHUCTEMY XHUMHYECKHUX JIIEMEHTOB
.. MeHnneneea, TabJIHILy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHUM U coJiel B
BOJIE, JICKTPOXUMHUYCSCKUN PSIT
HanpsHKEHUH METaJLIOB)
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9 KNACC

(2 4 B Hegento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMSA)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIH
pa3jeJ IporpaMMmsi,

Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUABI AeATe/IbHOCTH
oGy4yarumuxca

Pa3zpes 1. BemecTBo M XuMu4yeckue peaknu (17 u)

IloBTOpEHUE U YIIyGIeHue
3HAaHUI OCHOBHBIX pa3/ejioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH . [lepuonnueckast
CHCTEMA XUMHYCCKHUX DJICMCHTOB

J .1 . MengeneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XHUMHAYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOAO0B, KU, KIS U UX
COCIUHCHUH B COOTBETCTBHH C MOJIOXKE-
HHUEM DJIEMEHTOB B IEPUOIUYECKON
CHCTEME U CTPOCHHUEM HX aTOMOB .
Kinaccudukanus 1 HOMEHKIATypa
HEOPraHMYEeCKUX BELIECTB (MEX1yHa-
ponHas ¥ TpUBHAIIbHAS) . XUMHAYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COE€IMHEHHUH, NX T€HETHYECKasl CBsI3h
HEOPTaHUYECKHX BEIIECTB .

CrpoeHue BellecTBa: BUAbI XUMHUYECKOU
CBSI3U U THITBI KPUCTAIUTMYECKUX PEIIé-
TOK . 3aBHCUMOCTE CBOMCTB BEILIECTB OT
UX CTPOCHHUS .

6 XapaKTepHu30BaTh XUMUUYECKHUE
3JIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJlusl U KaJbIHs IO UX ITOJIOKEHUIO
B Ilepuonuueckoii cucreme /1. 1. MeH-
JieneeBna .

6 KimaccudunmnpoBars 1 Ha3bIBaTh
HEOpraHWYEeCKHUE BEIeCTBa U3YyUYEHHBIX
KJIaCCOB .

6 OnUCchIBAaTh O0IIME XUMHUYECKHUE
CBOICTBa BEIIECTB PAa3JIMYHbBIX Kjlac-
COB, IIOJITBEPKJAaTh CBOMCTBA MpUMepa-
MU MOJIEKYJSIDHBIX YPaBHEHHIT XUMU-
YECKUX PEeaKIHH .

6 OnpenensaTs BUI XUMUYECKOU CBSI3HU U
THUIT KPUCTAJUINYECKOMN pemEéTKU
BEIIECTBA .

6 IIporHo3upoBaTh CBOMCTBa BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS .

6 BricTpamBaTh pa3BEPHYTHIE TUCEMEH-
HbI€ U YCTHBIE OTBETHI C OIMIOPON Ha
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IIpooonocenue maoba.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

JleMoHCcTpanuu

1. Moaenu KpUCTAIIINYECKUX PEIIETOK
HEOPraHWYECKHUX BEILECTB .

2 . KopoTrkomnepuoaHas ¥ JITMHHOIIEPUOI-
Hast popmsl [lepuoanaeckoil cucteMsl
XuMudeckux 3jeMeHToB /I . 11 . Mennaene-
eBa

uHGOPMALMIO U3 y4eOHHKA U CIIPaBOY-

HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-

BaTh U3y4YCHHBIH NOHATUHHBIA anmapatr
Kypca XUMHUH .

6 Vcrionp30BaTh NPHU BEIITOJIHEHUHN
YYeOHBIX 3aJaHUI U B IIpOIecce
HCCIIEOBATEIbCKON NeATEIbHOCTH
HAyYIHO-TIOIIYJISIPHYIO JINTEPATYPy
XHUMHYECKOTO COJEPIKaHUs, CIIpaBOY-
HbIE MaTepHuaJbl, pecypchl lHTepHeTa

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakumi

(49

Kitaccudukanuss XUMHYECKUX peaKIuii
110 Pa3JIUYHBIM IIPU3HAKaM (10 YHUCITY U
COCTaBy yYacTBYIOIINX B PEAKIIUH
BEIIECTB, IO TeTUIOBOMY 3(deKTy, 1Mo
U3MEHEHUIO CTEeTIeHEeH OKUCIICHUS
XUMHYIECKHUX 3JIEMEHTOB, IT0 0OpaTUMO-
CTH, 10 YyJaCTHIO KaTaJInu3aTopa) .

DK30- ¥ SHAOTEPMHUYECKUE PEAKIINHU,
TepMOXMMHYECKHe ypaBHeHUs . IloHs-
THE O CKOPOCTH XUMHUYECKOH PEaKIny .
IToHssATHE O rOMOI€HHBIX U reTe€POrcHHbIX
peakuusx . [Toustue o6 06paTl/IMle

6 PackpbIBaTh CMBICJ H3y4aeMbIX
MOHSTUH U IIPUMEHSITh 3TU MOHSITHS
TP OIIMCAHUN CBOHCTB BEIISCTB U UX
npeBpalieHuit .

6 KitaccupuumpoBaTh XUMUYECKHIE
peaKIy IO pPa3jINYHbIM IIPHU3HAKAM .

6 YcraHaBIMBaTh 3aBUCHMOCTH CKOPOCTH
XUMHYECKON peakuu OT pa3IMYHBIX
(akTopoB .

6 TIpOrHO3MpPOBATH BOZMOKHOCTH
IMPOTCKaHUA XUMHUYCCKUX IMPpEBpALIC-
HUH B Pas3INIHbIX YCIIOBUAX .
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M HeoOpaTHMBIX XHUMHYECKHX PpEeaKIr-
sx . [ToHsITHE 0 XMMHUYECKOM paBHOBE-
cun . DaKkTOpHI, BIUSIONINE HAa CKOPOCTH
XMMHYECKOH pPeakIi U IOJIOKEHHE
XHMHYECKOT'O PAaBHOBECHSI .
OKHUCITNTEITEHO-BOCCTAHOBUTEIIEHBIC
peakuuu (3IEKTPOHHBINA OajJaHC OKUCIIH-
TEJIbHO-BOCCTAaHOBUTEIILHOW PEaKIVH) .

JleMOHCcTpanuu

1 . 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuy OT Pa3IMYHBIX (aKTOPOB .

2 . BospaeilicTBue KaTaiM3aTopa Ha
CKOPOCTh XHMHYECKOH PEeaKIuy .

3 . IIpumepsr HeoOpaTUMEBIX U 00paTH-
MBIX PEaKIUi .

4 . CMelieHne paBHOBECHSI XUMHUYECKOI
peaxIuu .

Botuucnenusn

— KOJIMYECTBA BellecTBa, 00bEMa U

MAaccChl peareHTOB WJIH MPOAYKTOB IO
YPaBHEHUSIM XUMHUYECKUX pEaKIUi

6 OmnpenensaTb OKUCIUTENb U BOCCTAaHO-
Butess B OBP .

6 CoCTaBIIATH SJIEKTPOHHBIA OanaHC
peaxknuy .

6 IIpon3BOIUTH BBEIYUCICHUS 10 XMMHYE-
CKUM ypaBHEHHSIM .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uH(pOPMALIHIO U3 yU4eOHUKA U CIIPaBOY-
HBIX MaTE€pHUaIOB, IPAMOTHO UCIIOJIb30-
BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XHUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIENO0BATENILCKON NEATETbHOCTH
HAy9IHO-TOIYJISIPHYIO JIUTEPATy Py
XUMHUYECKOIo COJep>KaHusl, CIIpaBoOy-
HBIE MaTepHaibl, pecypcsl HTepHETA

Tema 2. dnexkTpo/uTudeckKas
Aucconyanvs. XuMu4yeckKkue
peaki My B pacTBOpax

8w

Teopust 3IEKTPOTUTHICCKON qUCCOIA-
UM . DJIESKTPOIUTHI U HEDJICKTPOIUTHI .
Kartuonsl, aHuOHEI . MeXaHU3M JIUCCO-
OHMAI[UH BEIIECTB C Pa3IMYHBIMHA
BUIAMH XUMHYECKOI cBs13H . CTEIeHb
nuccormanuy . CHIILHBIE U cl1a0bIe
3JICKTPOJIUTHI .

6 PacKkpbIBaTh CMBICIT U3y4aeMbIX
MMOHSTHM, @ TAKKE CMBICI TEOPUU
DIIEKTPOTUTHICCKON JTUCCOIUAIIHH .

6 OOBSICHITH MPUYUHBI DJICKTPOIIPOBO/I-
HOCTH BOJHBIX PacTBOPOB .

6 CoCTaBJISAITh YpaBHEHUSI JUCCOLIMAIINN
KHCJIOT, IIeJIOUEN U COJIEi, MOJIHEIE
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Peaknuun noHHOTO OOMEHA, YCIIOBUSI HX
npoTtekaHus . IOHHbIE ypaBHEHUS

peaxuuii .

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HHH U COJICH B CBETE MPEACTaBICHUI 00
3JIEKTPOIUTUYECKON nuccounanuu . Cpena
pactBopa . [loHsATHE O TUAPOINU3E COTIEM .
KadecTBeHHBIE peaKkIIUd Ha KaTHOHBI

Y aHUOHBI .

JleMoHCcTpanuu

DekTpudecKasi MpPOBOAUMOCTE PACTBO-
POB BEUICCTB; NBUXXECHHUE NOHOB B DJICK-
TPUIECKOM I10JIC .

ONBITHI, WITIOCTPUPYIOIIYE IPU3ZHAKU
MIPOTEKaHWs PeaKuii HOHHOTO oOMeHa .
OneITEHI IO ONpPEACJICHUIO CPEAbI B
pacTBopax cojiei (XJI0puaa HaTpHs,
KapOOHaTa HaTpus, XJIOpHUAa IUHKA) .

JlaGopaTopHble U NMPaKTUYeCKHe
pa6oThbl

Jlabopamopnuwiil onvim:

Peaknun nonHOrOo 0OMeHa B pacTBOpax
3JIEKTPONUTOB: cynbdara meau(ll)

¥ COKpaIIEHHbIC HOHHBIC YpaBHEHHUS
XUMHYSCKUX PEaKIIUi HOHHOTO
obmeHa .

6 TLitaHUPOBaTh U OCYIICCTBIISITH Ha
MPaKTUKE XUMHUYECKHUE DKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOACHUS, 1e]aTh
BBIBOJBI 10 pe3yJibTaTaM JKCIIEPHUMEH-
Ta.

6 CrenoBaTh IpaBujaM 0e30MacHOMU
paboThI B 1a60OpaTOPUU MIPH UCIOIIB30-
BaHUM XHUMHUYECKOW MOCYABI U 060pYyH0-
BaHMS .

6 TIpOM3BOAUTH BBIYUCICHHS [0 XHMHYE-
CKUM ypaBHEHHSIM .

6 BricTpanBaTh pa3BEPHYTHIC MHUCHMCH-
HbIE U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 yUeOHUKA U CIIPaBOY-
HBIX MaTepHuaaoB, IPAMOTHO HUCHOJIb30-
BaTh WU3YYCHHBIH NOHATHUMHBIN anmapat
Kypca XUMUH .

6 Vcrionp30BaTh OPHU BBHITTOJIHESHUN
y4eOHBIX 3aJaHHUI U B Ipoliecce
HCCIIEOBATEIIbCKON JEsITeIbHOCTH
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H mEI04Yn, KapOoHaTa HATPUS U COJIS-
HOM KMCJOTBI, peaKIisl HEUTpaIu3aluuu
MEXJTy TUAPOKCHIOM KaJIUSI M COJISTHOU
KHUCJIOTOH .

Ipaxmuueckas paboma.

Ne 1. PemieHue 3KkCrepruMEHTAIBHBIX

3a/1aq [0 TeMe .

Botuucnenus

— 10 YPaBHCHUAM XUMHUYCCKUX peaKLII/Iﬁ

HayYHO-TOITYJISIPHYIO JINTEPaTypy
XUMHYECKOr'0 COJIEPKAHUsI, CIIPaBOU-
HBIe MaTepHalibl, pecypchl IHTepHEeTa

Paszpes1 2. HeMeTa/Ibl U UX coeAUHeHUs (24 u)

Tema 3. O611as1 XapaKTepu-
CTHKa XMMHYeCKHX 3JIeMeH-
TOB VIIA-rpynnel. I'ajiorensl
(49)

OOmas XxapaKTepUCTHKA TAJIOTSHOB .
OCOOEHHOCTH CTPOSHHUS aTOMOB 3THX
SJIEMEHTOB, XapaKTepHbIE JJI1 HUX
creneHu okucieHus . CtpoeHue u
(usnueckre cBolcTBa MPOCTHIX Be-
IECTB — TaJIOT€HOB . XUMHYECKHE
CBOCTBa Ha IIpUMeEpe XJIopa (B3auMo-
JeficTBHE C MeTallJIaMH, HEMEeTaJUTaMH,
meouamMu) . Xaoposonopon . ConstHast
KHCJIOTa, XUMUYECKHe CBOICTBA,
roxydeHue, npumenenue . Kauectsen-
HBIE€ PEaKIINH Ha TaIOTeHUI-NOHBI .
JlelicTBre XJIOpa U XJOPOBOAOPOAA Ha
OpraHusm uesnoBeka . Baxxueimue
XJIOPHUIBI U X HAXO0XICHHUE B MPUPOJIE .

JleMOHCTpanuu
BugeoMaTepraibl: TaJIOTCHBI U UX
COEJIMHEHUS .

OOpa3isl XJIOPUIOB .

6 OOBACHATH 00IIMIe 3aKOHOMEPHOCTH B

U3MEHEHUH CBOMCTB HEMETAIIJIOB H UX

COSIUHEHUH B IIpeaesiax MajablX epUo-
0B | TJaBHBIX moArpymn [lepunoande-

CKOI CUCTEMBI XUMHUYECKHUX DIIEMECHTOB
C Y4ETOM CTPOCHHUSI UX ATOMOB .

6 XapakTepru3oBaTh GU3HMISCKUE U XU-

MHYECKHE CBOHCTBA IMPOCTHIX BEIIECTB
rajoreHoB (Ha mpuMepe Xjaopa) U
CJIOXKHBIX BEIIECTB (XJI0POBOAOPOA,
XJIOpHa HaTPHUsl), CHOCOOBI UX IOJIy4e-
HUsI, IPUMEHEHHE U 3HAa4YCHHE B
IIPUPO/JIE U KU3HH YEJIOBEKA .

6 OmnpenensiTh TaJOT€HUI-HOHBI B

pacTBope .

6 IInanupoBaTh U OCYIIECTBIIAThL Ha

MPAKTUKE XUMHUYECKHUE SIKCICPUMEHTHI,
MPOBOAUTH HAOIIOEHUS, NelIaTh
BBIBOJbI 1O pe3yJIbTaTaM 3KCIIEPUMEHTA .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

JlaGopaTopHble U NPAaKTUYeCKHe
pa6oThbl

JlabopamopHhuwiii onvim:
Pacno3znaBanue XJIOpUI-HOHOB .
Ilpakmuueckas paboma:

Ne 2 . Tlomy4eHue COJITHOW KHUCIIOTHI,
U3ydeHHe e€ CBOMCTB .

Boiuucnenusn

— 110 ypaBHEHUSIM XUMHYSCKUX PeaK-
I, €CJIU OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peaKkuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHUH Ta30B

6 CretoBath IIpaBHIIaM Oe30ITacHOi pabo-
Tl B JJA0OPAaTOPUH NPH HCIIOIH30BAHUU
XMMHYECKOH IMOCYAbl 1 000PYIOBAHMS .

6 BricTpanBath pa3BEpHyThIe TNCHMEH-
HBbIE U YCTHBIE OTBETHI C ONOPOii Ha
uHpopManuio u3 yueOHUKa U CIpaBO4-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YCHHBIH NOHATUHHBIA anmapatr
Kypca XUMHUH .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
Y4eOHBIX 3a/IaHHUI U B IpoIecce
HCCIIEOBATEIbLCKON NeATEITbHOCTH
Hay4YHO-MOIYJISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COAECPIKAHUSI, CIIPaBOY-
Hble MaTepHualbl, pecypcsl IHTepHeTa

Tema 4. O61asa XapaKTepHu-
CTHKA XMMHUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coepuHeHus (5 1)

OOmast xapaKTepHCTHKa 3JIEMEHTOB
VIA-rpymmbsl . OCOOEHHOCTH CTPOCHUS
aTOMOB 3THX DJIEMEHTOB, XapaKTepPHEIS
JUISI HUX CTeneHu okuciieHus . CTpoeHue
" (GU3NIECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJa U CEPHI .
AnnorponHble MOAU(PUKAIIMM KHUCIOPO-
na U cepbl . XUMHUUYECKHE CBOMCTBA CEPBHI .
CepoBosopos, cTpoeHre, pusndeckue

6 OOBSCHITH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBONCTB DJIEMEHTOB
VIA-rpynnsl U ux COeAUHEHUMN
¢ y4€TOM CTPOEHHS UX aTOMOB .

6 XapakTepu3oBaTh (pu3nUecKue
1 XMMHYECKHE CBOMCTBA NPOCTOTO
BEIIECTBA CEePhI U €€ COCTMHCHU N
(cepoBonOpOsIa, OKCUIAOB CE€PhI, CCPHOU
KHUCJIOTBI, CyIb(aToB), CHOCOOBI UX
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U XUMHUYecKue cBoMcTBa . OKCHIBI Cephl
Kak MPeJACTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHasi KucioTa, (PU3NIECKUe

U XUMHYECKHUe CBOMCTBa (00OIIMe Kak
MPEeACTAaBUTENS KJIacCa KMCJIOT U CHCLH-
(rueckue), npuMeHEHHE .

XyMH4YecKrne peakilny, JIeXKaIue B Oc-
HOBE MPOMBIIIICHHOTO CII0c0o0a Mojyye-
HUsI CEpHON KUCJIOTHI . AnapaTsl U
MPOTEKAaIOIINe B HUX MPOoIeccHl (Ha IpH-
Mepe MIPOU3BOJICTBA CEPHOI KUCIIOTHI) .
Coun CepHOM KHCJIOTHI, Ka4eCTBEHHAsI
peaxkius Ha CyJib(aT-HOH .

Haxoxaenue cepbl 1 €€ coeTMHEHUN

B ipupoJe . XUMHUUIECKOe 3arpsi3HeHHe
OKpYIKaloIel cpeibl COeTMHEHUSIMH
cepbl (KUCIIOTHBIE JTOXKIH, 3arps3HECHHE
BO3IyXa U BOJOEMORB), CITOCOOBI €Tro
MPEOTBPALICHHS .

JleMoHCcTpanuu

Konneknuu (Bumeomarepuaibl): cepa

U €€ COEIMHEHHUS .

OOyrinuBaHHe caxapa IMoJ AeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOU KHCIIOTHI .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThl

Jlabopamopnvie  onvimuvi:
OOHapyxeHune cyiab(aT-HOHOB .
BzaunmopeticTBrue pa3baBiIeHHONW CEpHOU
KHUCJIOTBI C IIUHKOM .

MOJTyYCHUs, IPUMCHCHUE U 3HAYCHUEC
B IIPUPOJIC U )KU3HHU YEJIOBEKA .

6 OmnpenensaTs HATUYUE CYNb()aT-HOHOB
B pacTBOpE .

6 OOBSICHATH CYIIHOCTH 3KOJOTHYECKUX
npoOJieM, CBI3aHHBIX C MepepabOTKOMI
COEIMHEHUH CEepHl .

6 [ImanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKES XUMHUYCCKHUE IKCICPUMCHTHI,
MPOBOAUTH HAOIIOICHUS, AC)IaTh
BBIBOJIBI 1O pe3yJIbTaTaM 3KCIIEPUMEHTA .

6 CrnemoBaTbh mpaBmiIaM Oe30MMacHOU
paboThl B 1a00OpaTOPUH IPU UCITOIB30-
BaHUHM XMUMUYECKOH TMOCyIbl U 000pyno-
BaHUS .

6 ITpou3BOIUTH BBIYUCICHUS MO XUMHUYC-
CKHAM yPaBHEHHUSM .

6 Mcnonp30BaTh MPHU BBIITOJIHCHUH
y4eOHBIX 3a/ITaHUN TEKCThI YUcOHHUKA,
cripaBo4yHBIE MaTepuansl (Ilepunognye-
CKYIO CHCTEMY XUMHYECKHUX IJIEMEHTOB
J1. . MenneneeBa, TabIHIly PACTBOPH-
MOCTH KHCJIOT, OCHOBAaHUU U COJICH
B BOJIE, DJIEKTPOXUMUYECCKUN PsIJT
HaIpsDKEHUH METaJljIoB) .

6 Vlcrmonp30BaTh NpHU BHINOJIHEHUU y4eO-
HBIX 3aJIaHUH U B MPOIIECCEe UCCIIe0Ba-
TeJ'leKOﬁ ACIATCIIBHOCTHU Hayqﬂo—nony—
JSIPHYIO JTUTEPATYyPy XUMHUYECKOIO
coaep KaHus, CHPaBOYHbIC MaTSPHUAITHI,
pecypcol MHTEepHETA
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIMYeCTBO 4acoB,
OTBO/IMMOE HA UX U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Bovltuucnenus

— [0 YpaBHEHHUSIM XUMUYECKHUX PEaKIIHii;
— MaCCOBOM JIOJIX BBIXOJA MPOAYKTa
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
¢docdop u ux coeuHEeHUA
(72

OO6mas XxapakTepHUCTHKA DJISMEHTOB
VA-rpymsl . OcOGeHHOCTH CTPOSHUS
aTOMOB 3THUX 3JIEMEHTOB, XapaKTEPHbBIEC
JUISI HUX CTETICHU OKHUCIICHUS

A30T, pacripocTpaHeH!e B IIPUPOIE,
(usnyueckre u XUMHUYECKHe CBONCTBA .
KpyroBopot a3zora B nipupoje .

AMMHaxk, ero Gu3NIecKrue U XUMHIe-
CKHE CBOWCTBA, IOJIy4eHHEe U IPUMEHe-
Hue . Conn aMMOHUS, UX QU3HIESCKHE

W XMMHYECKHE CBOICTBA, IPHUMEHEHHE .
KauecTBeHHast peakmusi HA MOHBI
aMMOHUS .

A3oTHas KucioTa, e€ pusnueckre

W XUMWYECKHE CBOWCTBa (00mIHe Kak
MpEeACTaBUTEINs Kilacca KUCIOT U
cnenuduaeckue) . Mcrnomp3oBaHne
HUTPATOB U COJIe aMMOHHMsI B Ka4eCTBE
MHHEPaITBHBIX yA0OpeHMI .

6 OOBSICHSTH 00IIVIEe 3aKOHOMEPHOCTH B
H3MEHEHHUH CBOVCTB AJICMEHTOB
VA-rpynmnsl ¥ UX COSTUHEHUH C yUYETOM
CTPOCHHUS NX aTOMOB .

6 XapaKkTepHu3oBaTh (pU3NIECKHUE U
XHUMHYECKHE CBOMCTBA MPOCTHIX
BelleCcTB a3oTa U pocdopa u ux coenu-
HEeHUN (aMMHaKa, COJICH aMMOHUS,
a30THOM KHUCJIOTBHI, HUTPATOB, OKCUIA
docdopa(V) u pochopHOIt KHCITIOTHI,
docdaToB), cmOCOOBI UX MOTYUCHUS,
IpUMEHEHHE U 3Ha4YeHHE B IPUPOJIE
¥ JKU3HH YEJIOBEKA .

6 OnpenensaTh HOHBI aMMOHUS U (oc-
(at-roHBI B pacTBOpE .

6 OOBSACHSITH CYyITHOCTb YKOJIOTHIECKUX
npoOJieM, CBI3aHHBIX C HaXOXJIECHHUEM
coeTMHeHUH azora u pocdopa B
OKpy>Karoliei cpeze .
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XUMHYECKOE 3arpsI3HEHUE OKPYIKAK0-
miei cpesbl COeIUHSHUSIMH a30Ta
(KHCIIOTHBIC JOXXIH, 3arpsA3HCHUE BO3LY-
Xa, MOYBBI U BOJTOEMOB) .

docdop, amToTponHbIe MOIUGUKAIITN
docdopa, puznueckue u XUMHUIECKHE
CBOICTBa.

Oxkcun dpochopa(V) u dochopuas
KHUCII0Ta, GU3HYECKHEe U XUMHUECKHE
CBOMCTBa, nony4yeHue . KauectBeHHas
peakius Ha GocdaT-UOHEBI .
Hcnonp3oBanue ¢ocdaToB B KauecTBe
MUHEpaIbHBIX YI0OpeHHil . 3arpsi3HeHue
TIPUPOAHBIX BOKOEMOB (dochaTamu .

JleMoHCcTpanuu

Konneknun: ¢ochop n ux coennHeHHs .
BsaumopelicTBue KOHIIEHTPUPOBAHHOM
a30THOU KHCJIOTBI C MEABIO .

JlabopaTopHble U NpaKTUYEeCKHUE
pa6oThbl

Jlabopamophuvie onvimol:

1 . BzaumojelcTBHE coleil aMMOHHS

C WIENOYBIO .

2 . O3HaKOMJIEHHE C O0Opa3laMHu a30THBIX
1 (ochopHBIX yaoOpeHuii .
Ilpaxkxmuueckas paboma:

Ne 3. INomydeHne amMmmuaka, H3ydeHHUE
€ro CBOMCTB .

Boiuucnenun
— IO YpaBHEHUSIM XUMHUYECKUX peak-
180%0%1

6 [ImanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMHYCCKUAE DKCIICPUMCHTHI,
IPOBOJAUTH HAOJIIOACHUS, IeJIaTh
BBIBOJIBI IO pEe3yJIbTaTaM dKCIICPH-
MEHTA .

6 CrnenmoBaTbh ImpaBHiIaM Oe30MMacHOU
paboThI B 1a00OpaTOPUH IPU UCITOIB30-
BaHUHM XMMHUYECKOM TMocynsl U obopyno-
BaHUS .

6 ITpon3BOINUTE BBIYUCICHUS MO XUMHUYE-
CKHUM yPaBHCHHUSIM .

6 Mcnonp30BaTh NpHU BBIITOJIHCHUH
y4eOHBIX 3aJITaHUU TEKCTHI YUcOHUKA,
CIIpaBOYHBIC MaTEepHUaAIBI (IEPpUOTHYC-
CKYIO CHUCTEMY XHUMHYECKHUX 3JICMCHTOB
.. MenneneeBa, TaOJIHUILy PAaCTBOPH-
MOCTH KHCJIOT, OCHOBAaHUU U CcoJieH B
BOJIE, DIIEKTPOXUMHUIECKUH P
HaMpPsHKCHUN METaJIOB) .

6 Mcnonp30BaTh MPHU BBIITOJIHCHUH
y4eOHBIX 3aJTaHUIl U B MPOIIECCe
HUCCIEIOBATEIbCKONU AeSITEIbHOCTH
HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJICP)KaHUsI, CIIPaBOY-
HBIE MaTepHaIIBl, pecypchl IHTEepHETA
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Tema 6. O611asa XapaKTepuc-
THKa XMMHU4YECKHX 3JIEMeH-
TOB IVA-rpynmnsi.

Yriiepoa ¥ KpeMHUH U UX
coeAUHEeHU:

8w

VYraepon, amoTponHble MoauduKa-
LIMH, PaclIpOCTPaHEHHE B IIPHPOJIE,
ur3nueckne 1 XMMHYECKHE CBOMCTBA .
Ancopbuus . Kpyrosopor yriepoaa

B IIPHPOJIE .

Oxcunsl yriepona, ux GHU3NISCKHe

1 XMMHUYECKUE CBOHCTBA, NX ASHCTBUE
Ha )KUBBIE OPTaHU3MEI, ITI0JIy4YCHHE

U TIPpUMEHEHHE . DKoJIorThdeckue mpoodiie-
MBI, CBSI3aHHBIE C OKCUIIOM YTJIepO-
na(IV); runore3a r1006aIBLHOTO MOTEIIIIC-
HUSI KJIMMAaTa; MapHUKOBBIA 3 (eKT .
VYronbHas KUCIIOTa U €€ COJIH, X
(usnueckre u XMMHYECKHE CBOICTBA,
roJlydeHue u npumeHeHue . KadecrBen-
Hasl peakiys Ha KapOOHAT-HOHBI .
Hcnonb3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, POMBIIIJICHHOCTH, CEJlb-
CKOM XO3SIICTBE .

IlepBoHauyanpHBIE TOHATHS 00 OpraHu-
YEeCKHUX BEIIECTBaX KaK O COCIMHEHHMIX
yriaepoaa: 0COOCGHHOCTH COCTaBa U
cTtpoeHus . [IoHsATHE 0 OMOJIOTHYESCKHU
BaXKHBIX BEIECTBAaX: JKHpaX, Oeykax,

6 OOBICHATH 00II1Ee 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOWCTB 3JIEMEHTOB
IVA-rpynmns! u ux coeAMHEeHUH! ¢ y4é-
TOM CTPOEHHUSI UX aTOMOB .

6 XapakTepu3zoBaTh (pusnueckue
U XUMHUUIECKHE CBOMCTBA MPOCTBIX
BEIIIECTB yIJIeposia U KPEeMHHUS U UX
coeqVHEHUH (OKCHIOB yTiIepona,
YTOJIBHOM KHCIIOTHI, KAPOOHATOB,
OKCHJa KPEMHHs, KDEeMHUEBOW KHUCIIO-
ThI, CHJINKATOB), CIIOCOOBI UX MOIy4e-
HUS, IPUMEHEHNE U 3HAYCHHUE B
MPUPOJE W )KU3HU YEIIOBEKA .

6 Omnpenenars kKapOOHAT- M CHIIMKAT-
HOHEBI B PACTBODE .

6 OOBSCHSTH CyITHOCTb DKOJIOTHYESCKUX
po0JieM, CBSI3aHHBIX C HAXOXICHUEM
YTIIEKUCIIOTO Ta3a B OKpYy Karomen
cpene.

6 nntocTprupoBaTh B3aMMOCBSI3b
HEOpraHWYeCKUX COEIWHEHUH yriiepona
¥ OPTaHUYECKHUX BEIIECTB .

6 [InanupoBaTh U OCYyUIECTBIIATL HA
MPaKTHKE XUMHUUIECKHE SKCIIEPUMEHTEHI,
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yrieBojax . MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX H HEOPraHNYEeCKUX
COCAVHECHMUI .

Kpemunuii, ero ¢pusndeckue U XUMHAIC-
CKHE CBOMCTBA, IMOJIYYCHHE U IPUMCHE-
HHUE B DJICKTPOHHKE .

CoenuHeHus1 KpeMHHUSI B IIPUPOJIC .
OOmmue npeacTaBiaeHNus: 00 OKCUTIE
kpemHUA(IV) 1 KpeMHUEBOH KHCIIOTE .
CuiikaTel, UX HCIHOJb30BaHHE B OBITY,
MeIHUIMHE, IPOMBIIUICHHOCTH . Bax-
HEHIIe CTPOUTENIFHEIE MaTepHaIbL:
KepaMHKa, CTEKIIO, [[EMEHT, OETOH,
’kene300eToH . [IpoGieMsr 6e3omacHoro
HCIOJIE30BAaHMS CTPOUTEIBHBIX MaTe-
pHAaJIOB B ITOBCEIHEBHOM KU3HH .

JleMoHCcTpanuu

Mojenu KpUCTaIIMYECKUX PEIIETOK
anMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yriéM . [IpoTuBoras .
Buneomarepuainsl: cuiMkaTHas Ipo-
MBIIUICHHOCTE .

Moznenu MoyeKyJl OpraHHM4ecKHX Be-
HIECTB .

JlabopaTopHble U NPaKTU4eCKue padoThl
Jlabopamopnuiii onvim:
KagecTtBennas pe€aKius Ha Kap6OHaT—I/IOH .

NPOBOAUTH HAOIIONCHUS, AeNaTh
BBIBOJIBI IO Pe3yiIbTaTaM KCIIEpHMEHTA .

6 CrnenmoBaTh ImpaBHiIaM Oe30MMacHOU
paboTsI B 1a60paTOpUu IIPH UCIIOIB30-
BaHUM XMMHYECKOH MOCYJBI U 000pyHo-
BaHUA .

6 Vcrionp30BaTh NP BHITTOJTHEHUHN
y4eOHBIX 3aJITaHUN TEeKCTHl y4eOHUKaA,
cupaBo4Hble MaTepuaisl (Ilepuonnae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J1. 1. MennenecBa, TaOIHILy PACTBOPH-
MOCTH KHCJIOT, OCHOBAaHUH U COJIEH B
BOJE, JIEKTPOXUMHUUECKUH PsiIT
HAIPSDKCHUH METaJIJIOB) .

6 Mcnonp30BaTh NPHU BBIITOJIHCHUH
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeJ0BATEIHCKON NeATEIbHOCTH
Hay9IHO-TIOIYJISIPHYIO JINTEPATy Py
XHUMHYECKOr'0 COJIePIKaHUsI, CIIPaBOU-
HBIE MaTepHaibl, pecypcsl HTepHETA
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIM4YeCTBO YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

Ilpakmuueckue pabomuwi:

Ne 4 . ITomydeHne yraeKuciIoro rasa .
KauecTBeHHas peaknusi Ha KapOOHAT-HOH .
Ne 5 . Pemrenne skcriepuMeHTaIbHBIX
3agad no reme «Hemeramibns .

Bovtuucnenusn

— [0 YPaBHECHUSIM XUMHUUYECKHUX peaK-
LU, €CIIW OOWH U3 PEarcHTOB JaH B BUIIE
BOJIHOT'O PacTBOpa C U3BECTHOH MacCOBOM
noJeu

Paszaes 3. MeTasLibl U ux coeauHenus (20 u)

Tema 7. O6G1IHe CBOMCTBaA
METaJLJIOB
(49)

OOmast XxapaKTEpUCTHKA XUMHYECKHUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU
ux nosoxkeHus B Ilepuonnueckoit
cuCTEeME XUMUYECKHUX DJIEMEHTOB

J. . MenneneeBa u CTpOSHHSI aTOMOB .
CtpoeHue MetauioB . Mertaminueckas
CBS3b U MeETalJMYecKas KpHCTaInde-
cKas pemeérka DIEKTPOXUMHUIECKHUI
pAn HanpsbkeHud MetamnoB . dusnue-
CKHe U XUMUYECKHE CBOMCTBA METAJIOB .
OO6mie crmocoObl MOTyYeHUsT METAJUIOB .

6 PacKpbIBaTh CMBICIT H3y4aeMBbIX
TOHSTHH U MIPUMEHSTH 3TU TMOHITHS
MPU OTTUCAHUN CBOWCTB BEIIIECTB U UX
MIpeBpaIICHUM .

6 OOBSICHIATH O0IIHE 3aKOHOMEPHOCTH B
U3MEHEHHWHU CBOWCTB 3JIEMEHTOB-META-
JIOB U UX CO€AUHEHUI C Y4ETOM CTpOe-
HHS KX aTOMOB .

6 XapakTepu3oBaTh CTPOCHHE METAJLIOB,
oOmre PU3nIeCKre U XUMUYICCKHUE
CBOICTBA METAJLJIOB .
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TTonsiTHE O KOPPO3NH METAIUIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
3un . CriaBbl (CTaidb, YyT'YH, JIOPATIOMU-
HHH, OpoH3a), NX NpUMEHEHNEe B OBITYy U
TIPOMBITIUIEHHOCTH .

JleMoHCcTpanuu

O3HaKOMJICHHE C 00pa3laMy METAJJIOB U
CIJIaBOB, UX (PU3NYCCKUMHU CBONUCTBAMH .
Mogenu KpucTaaIndecKux pemeToK
METaJJIOB .

Buneomarepuainbl: KOppo3us METAJJIOB

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHvlie onvimoi:
O3HakomiIeHHEe ¢ OOpa3llaMHu CILUIaBOB
METaJUIOB .

3aBHUCHMOCTb CKOPOCTH PEaKIHH
MeTajla ¢ KHCJIOTOW OT IPUPOIBI
MeTajuia.

Botuucnenusn

— T10 ypaBHECHUSIM XUMHUYECKUX peak-
W1, €CJIN OJIMH U3 PEarcHTOB COJICPKUT
IpUMECH

6 XapakTepu3zoBaTh OOIINe CIIOCOOBI
MOJTyYEHHs] METaJIJIOB .

6 CiienoBaTh IIpaBHIIaM O€30MTaCHON
paboTe! B 1a00paTOpUH IPU UCIIOIB30-
BaHUM XMMHYECKOH MOCYJBI U 000pyHo-
BaHUA .

6 IIpon3BOIUTH BBEIYUCICHUS 10 XHUMHYE-
CKUM ypaBHCHHSIM .

6 Vcrionp30BaTh NP BHIITOJIHEHUN
y4eOHBIX 3aJITaHUN TEeKCTHl Yy4eOHUKA,
cupaBodHble MaTepuainsl (Ilepuonnae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa, TaOJIHUILy PaCTBOPH-
MOCTH KHCJIOT, OCHOBAaHUN U cojieli B
BOJE, JIIEKTPOXUMHUYECKUH PsIIT
HAIPSHKCHUH METaJIJIOB) .

6 Vcrionp30BaTh NP BHIITOJIHEHUU
y4eOHBIX 3aJJaHUH U B IIpoliecce
HCCIIeJOBATEIILCKON e TEIbHOCTH
Hay9IHO-TIOIYJISIPHYIO JINTEPATy Py
XUMHYECKOTO COACP KaHMUS, CIIPaBOI-
HBIE MaTepHaibl, pecypcsl HTepHETA

Tema 8. BaxkHelinue meTaJi-
JIbI 1 UX CO€AUHEHHU
(16 1)

Ilemounsie metaiusl . [Tonoxxenue B
[Iepuonuueckoil cucTeMe XMMHUUECKUX
aneMmeHToB [l . I . MenaeneeBa, ctpoeHue
aroMoB . HaxoxneHnue B mpupoje .

6 OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOMCTB 3JIEMEHTOB-METAI-
JIOB B TPYINax U UX COSAUHECHHUH C
Y4ETOM CTPOEHHUS UX aTOMOB .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalOUIye JAHHbII
pa3zaes NporpaMmal,

M KOJIMYeCTBO 4YacoB,
OTBOIMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbBIE BH/BI 1eATEJIbHOCTH
o0yyarommuxcs

dusnueckue U XMMHYECKUE CBOMCTBaA
(Ha mpumepe Hatpus U Kanusl) . OKCUABI
W TUIPOKCHUIIBI HATPHUS W Kamus . [Ipume-
HEHUE IIEJTOYHBIX METAJUIOB U UX
COEIUHEHUH .

[IleroyHO3EeMeENbHBIE METAJUIBI MarHui
U KaJabluM, ctpoeHue aromos . [Tonoxe-
Hue B Ilepuonuueckoil cucreMe XuMuue-
ckux aiemenToB J[. 1. Menneneesa .
Haxoxzaenue B npupojse . duznueckue u
XUMHUYECKHE CBOMcTBa . Baxknelme
COEJIMHEHUSI KaJIbIIMs (OKCHUI, TUAPOK-
cu, con) . JKECTKOCTh BOMBI M CITOCOOBI
e€ yCTpaHeHHUs .

Amromunuii . Ilonoxenue B Ilepuonuue-
CKOHMl cHCTEME XHMHUYECKHX JJIEMEHTOB
J. 1. MenneneeBa, CTpO€HHUE aToMa .
Haxoxnenue B npupoae . dusnueckue u
XAMHUYECKHUE CBOMCTBA . AM(OTEpHBIC
CBOMCTBa OKCHJIA ¥ TUJIPOKCHUIA .

Keneso . [lonoxenue B [leprnognueckoit
CHUCTEMEC XUMHUYCCKHUX DJICMCHTOB

J . 1. Menneneesa, cTpoeHUEe aToMa .
Haxoxnenue B npupoae . dusndeckue

6 XapakTepu3oBaTb GU3UUESCKHE U XU-
MHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
METaJUIOB M X COeJUHEHUH (OKCUIIOB,
THAPOKCHUIIOB, COJIEI), CITOCOOBI NX
MOJIydYeHHs, IPUMEHEHUE U 3HAaUCHNUE
B IIPUPOJIE U )KU3HU YEJIOBEKA .

6 Pacrio3HaBaTh ¢ IOMOIIBIO KAaUE€CTBEH-
HBIX PEaKIU¥ HOHBI METAJLIOB (MarHus,
QIFOMUHUS, [TUHKA, JKeJie3a, MelIH) .

6 [InanupoBaTh U OCYIIECTBIISITh HA
MPaKTHKE XUMHUYECKHE SKCIIEPUMEHTEI,
MPOBOJUTHL HAOIIOACHUS, AeIaTh
BBIBOJIBI 10 pe3yJIbTaTaM 3KCIIEpUMEHTA .

6 CnenoBaTh npaBmiiaM Oe3omacHOUW pabo-
Tl B JA0OpaTOpPUH MPH HCIOJIH30BAaHUU
XMMHYECKOH MOCYAbl 1 000PYIOBaHHS .

6 TIpon3BOOWTH BBIUMCICHHS] IO XHMHYE-
CKUM YPaBHEHHUSAM .

6 BricTpauBaTh pa3BEPHYThIE TUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OMTOPOIl Ha
uHpopManuio U3 yueOHNKaA U CIIpaBOY-
HBIX MaTE€pHaJIOB, IPAMOTHO HUCIIOIb30-
BaTh U3YYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHUH .
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U XUMHYECKHUE CBOMCTBA . OKCHIBI,
ruapoxcuasl 1 conu xenesza(ll)
u xenesza(Ill) .

JleMoHCcTpanuu

B3aumoneiictBue HaTpus ¢ BOJIOM .
OkpammnBa"ue IJIaMeHU HWOHAMU HaTpHs
M KaJTus .

OkpalunBaHue IJIaMeHU HOHAMU
KaJTBIIHA .

B3anmopeiicTBrue okcuaa KaJblus C
BOJIOM .

Buneomarepuansl: ropeHue xxenes3a B
KHUCJIOPOJIE U XJIOpE .

JlaGopaTopHble U NPaKTUYECKHUE PaGOThI
Jlabopamopmusie  oneimel:
O3HakoMJIEHHE C O0pa3laMi aJTIOMUHUS
H €TO CITJIaBOB .

AMdoTepHBIe CBOMCTBa THAPOKCUIA
AJIFOMMHUSA .

KauecTBeHHBIE peaKkIlUi Ha HOHBI
JKesesa .

Ilpakmuueckue pabomuwi:

Ne 6 . JXKEcTKOCTh BOIBI U METOIBI €€
YCTpaHCHHUS .

Ne 7 . PemeHne sKCIIepUMEHTATBHBIX
3a7a4 1o reme «Mertaniabsn .

Boiuucnenun

— TI0 YpaBHEHUSIM XHMHYECKUX peak-
111, €CJIU OAUH U3 pEearcHTOB JaH B
HU30BITKE WJIH COJACPKUT IPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peakunu

6 Vcrionp30BaTh NP BHITTOJTHEHUHN
y4eOHBIX 3aJaHUN U B IIpoLiecce
HCCIIe0BATENbCKON NeATEIbHOCTH
HayYHO-TOITYJISIPHYIO JINTEPaTypy
XUMHUYECKOTI'0 COACp>KaHUs, CIIPABOY-
HbIe MaTepHalibl, pecypchl IHTepHETa
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OrxonuaHnue maoi.

IIpuMepHbIe TEeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/bI JeATEeJTbHOCTH
oGyvyamomuxcsa

Pasaen 4. XumMuAa U oKpy>kawias cpeja (3 1)

Tema 9. BemyecTBa 1 MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBsle MaTepuansl 1 TEXHOJIOTHH .
BemiectBa 1 marepuasbl B MOBCEIHEBHON
JKM3HH YeJIoBeKa . XUMUS U 37J0POBbE .
be3onacHoe nCMnoap30BaHNE BEIIECTB

U XUMHYECKHX PEaKIHi B OBITY .
ITpupoaHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromns, IpUpOHEIN Ta3, HePTH),
MPOAYKTHI X MepepaboTKH, UX POIb

B OBITYy M IIPOMBITIUICHHOCTH .

OCHOBBI 3KOJIOTHYECKOI TPAMOTHOCTH .
XuMHUIecKoe 3arpsa3HEeHHE OKPY>Karo-

mel cpens! (IIpeAenbHO TOITyCTUMAs
koHUeHTpauus Bemects — I1JIK) .

Pons XuMuH B pemIeHnn KOJIOTHISCKUX
npooiemMm

6 XapakTepu3oBaTh POJIb XUMHH B pa3-
JUYHBIX cepax AesiTeNLHOCTH JI0IEH,
OCHOBHBIE BEIIECTBA M MaTEepPHAIIbIL,
TIpUMEHsIEMbIE B )KH3HU COBPEMEHHOTO
JeI0oBeKa .

6 OOBSICHITH YCIOBUSI 0€30ITaCHOTO
HCIIOJIb30BAaHUS BEIIECTB U XHUMHYE-
CKHUX pEaKLHUH B OBITY .

6 AHaMM3UPOBATh M KPUTHIECKH
OIIeHHBATh HHGOPMAIUIO O BIUSTHUH
MIPOMBIIUICHHOCTH, CEJIBCKOT0 XO3sIi-
CTBa, TPAHCIOPTA U JIp . HA COCTOSIHUE
OKpY>KaloIeH cpeibl .

6 YMeTh OKa3bIBaTh IIEPBYIO IIOMOIIG IIPH
XHUMHYECKHX 0)KOTaX W OTPaBJICHUSX .

6 IIpyHIMAaTh y9acTue B 00CY>KISHUN
po6IeM XUMHUIECKOI U YKOJIOTHIe-
CKOW HaIpaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TTO3UIIHIO 10 ITpodiieMe u
npeajgaratb BO3MOKHBIE IIyTH €€
peleHust




[Tpu pa3paborke paboueil MporpaMMbl B TEMAaTHYECKOM IIJIAHUPO-
BaHWM JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIb30BaHUS DJICK-
TPOHHBIX (LIHPPOBBEIX) 0O0pPa30BATEIILHBIX PECYPCOB, SBISIOMIUXCS
Y4e0HO-METOANYECKMMH MaTepuaiamMu (MyJIbTHMEOHUIHBIE MPO-
rpaMMBbl, 2JIEKTPOHHBIE YYEOHUKH M 3aJlaYHUKH, DJICKTPOHHEIE OH-
OJIMOTEeKHU, BUPTyaJlbHBIE JIA0OpATOPUH, UTPOBBIE MPOTPAMMBI, KOJI-
JIEKIUU THUQPPOBBIX 00pa3oBaTEIbHBIX PECYpPCOB), HMCIIOIb3yEeMBIMHU
JUIsT OOydYeHMsI M BOCIMTAaHHS PAa3JIMYHBIX TPYHIl IMOJIb30BaTelIeH,
MPEICTaBIICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHUJE U peajU3yIo-
muMU auaaktudeckue Bo3MoskHocTu UMKT, comepkaHume KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUH .

XUMUA. 8—9 Kknaccel 57



